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HAZMAT PROTECT 2024

[* o 5. rocnik védecké konference o ochrané proti CBRN latkam

R HAZMAT PROTECT 2024

PROGRAM
25.9. 2024

9.30-10.30 Slavnostni zahajeni a Uvodni prednasky
Ing. Toma$ Dropa, MBA — teditel SUJCHBO, v. v. i.

plk. Ing. Pavel Nepovim, MBA — MV-GR HZS CR

Posun ve vnimani CBRN rizik v sou¢asném svété
prof. Dr. Ing. Ale$ Dudacek, VSB — Technicka univerzita Ostrava

10.30—-11.15 Realita CBRN udalosti

CBRN & zachranné slozky — pohled ze Spojeného kralovstvi, zkuSenosti
z realnych CBRN udalosti, napf. Skripal & Litvinénko
Richard Mead, U. K. — dfive ddstojnik Metropolitni Policie v Londyné, U. K.

11.15-11.40 Prestavka

11.40—-12.30 Realné CBRN ndlezy — mytus nebo realita
Ing. Martin Urban — SUJCHBO, v. v. i.
Vycvik s otevienymi zdroji ionizujiciho zareni
Ing. Michal Setnic¢ka, Ph.D. — MV-GR HZS CR, |00 Lazné& Bohdanet
Novinky v oblasti CBRNe detekce
doc. Ing. Tomas Cernohorsky, CSc. — RMI, s. r. 0., LAzné Bohdane¢

12.30-13.45 Obéd
12.45-13.45 Posterova sekce + vystava firem

13.45-15.15 Detekce a identifikace 1
Metrohm identifikace nebezpecnych latek v terénu
Ing. Peter Barath, Ph.D. — Metrohm, Praha

XRF spektrometry a RAMAN spektrometry

Ing. Pavel Sevéik, BAS Rudice, s. r. 0.
Vyuziti Ramanovy mikrospektroskopie k identifikaci mikroorganismu

Mgr. Ota Samek, Dr. — Ustav pfistrojové techniky AV CR, Brno
Pfenosny kapalinovy chromatograf a analyza nebezpecnych chemickych latek

Ing. Jozef Sesték, Ph.D., Ustav analytické chemie AV CR, Brno

Optimalizace HPMS (high pressure mass spectrometry) pro detekci a
identifikace CWA, FGA a PBA

doc. Ing. Tomas Cernohorsky, CSc. — RMI, s. r. 0., LAzné Bohdane¢

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 25.-26. 9. 2024
ISBN 978-80-909301-1-7 m2m



HAZMAT PROTECT 2024

15.15-15.45 Prestavka + posterova sekce + vystava firem

15.45-17.00 Detekce a identifikace 2
Soucasné moznosti detekce dvouretézcovych zlomi DNA (DSB) vyvolanych
ionizujicim zafenim a chemickymi latkami
doc. RNDr. Martin Falk, Ph.D. — Biofyzikalni Ustav AV CR, Brno
Soucasné moZnosti aplikace bezpilotnich prostfedkd k monitorovéani CBRN
doc. Ing. Jozef Sabol, DrSc. — Policejni akademie CR v Praze
Ochrana osob a okolniho prostredi pfed nebezpecim CBRN agens s dlirazem
na specifikum slozek Ra N
doc. Ing. Jozef Sabol, DrSc. — Policejni akademie CR v Praze
Identifikace nervoveé paralytickych latek s vyuzitim neuronovych siti, zalozend
na klasické Ellmanové metodé
Ing. Monika Hoskovcovd, Ing. Bc. Du$an Trefillk, Ph.D. — UOPZHN,
Univerzita obrany v Brné

Mobilni FT-IR spektrometrie s plynovou celou pro rychlou identifikaci a
kvantifikaci vice jak 5500 par a plynu
doc. Ing. Tomas Cernohorsky, CSc. — RMI, s. r. 0., L4zné Bohdane¢

17.00-19.00 Presun do Hotelu u Milina

19.00-22.00 Konferencnivecer v Hotelu u Milina

26.9. 2024

8.30-10.10 Detekce a identifikace 3 + Dekontaminace

Stanoveni koncentrace PFAS v hasicich pénidlech
Ing. Jifi Maté&jka — MV-GR HZS CR, Praha
Dekontaminace PFAS v ramci HZS CR
Ing. Michal Krykorka — MV-GR HZS CR, 100 Lazné Bohdane¢
Caviplasma: Vyvoj technologie pro vysokoobjemovou dekontaminaci kapalin
prof. Ing. Blahoslav Margalek, CSc. — Botanicky Ustav AV CR, v. v. i., Brno
Porézni materialy, MOF a jejich potencial pro snizeni rizik nebezpecnych
chemickych latek
Dr. leuan Thomas-Hillman, Nonwovenn, U.K.

Nova bateriové pohdanéna dekontaminacni zatizeni fady DE
Mgr. Jan Dédi¢ — SUICHBO, v. v. i., Kamenna
10.10-10.30 Prestavka + posterova sekce + vystava firem

10.30-12.15 Ochrana proti nebezpecnym latkam 1
Moznosti monitorovani radiacni situace vredlnych podminkach svyuZitim
UAV

Ing. Bronislav Prokop — Univerzita obrany v Brné, UOPZHN

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 25.-26. 9. 2024
ISBN 978-80-909301-1-7 E3m



HAZMAT PROTECT 2024

12.15-13.30
12.30-13.30
13.30-14.40

14.40-15.00
15.00-16.10

16.10-16.20

Svazky mikrofiltracnich polypropylenovych vlaken pro vzorkovani a odstranéni
pevnych ¢astic ze vzduchu

prof. Ing. Mirko Dohnal, DrSc. —Zena s. r. 0., Brno
Hodnoceni vybranych filtraénich materidlll z hlediska ucéinnosti zachytu
prachovych ¢astic s pouzitim Citace prach. ¢astic TC 8200

RNDr. Vladimir Obsel, CSc. — DEZA — Detekce a zachyt skodlivin Brno
Hodnoceni konstrukéni integrity zasahovych odévl pro hasi¢e z pohledu
ochrany pokozky pred zplodinami horeni

Ing. Luka$ Krélik — SUJCHBO, v. v. i., Brno
Praktické hodnoceni ochranné ucinnosti zasahovych odévl proti pronikani
zplodin horeni

Mgr. Jakub Vanék, Ph.D. — SUICHBO, v. v. i., Brno

Obéd
Posterova sekce + vystava firem

Ochrana proti nebezpecnym latkam 2

Praktické reSeni potfebného filtrovaného ventilatniho vzduchu pro osoby
v ochrannych odévech
Ing. Jifi Slabotinsky, CSc., Dekonta CBRN, s. r. 0., Brno

Prostfedek ochlazovani lidského téla v izolacnich osobnich ochrannych
odévech aktivni ventilaci pododévového prostoru
Ing. Pavel Castulik, CSc. — Dekonta a. s., Stehel&eves

Vliv aktivné vétranych ochrannych prostfedkl pro zdravotniky na pfenos tepla
doc. Ing. Jan Fiser, Ph.D. — FSI VUT Brno

Validita odhadu metabolické aktivity pomoci chytrych hodinek
Ing. Barbora Rehék Kopec&kova — FSI VUT Brno
Prestavka

Vzdélavani a vycviky v oblasti CBRN latek
Vycvik tymU specializovanych ¢innosti ZZS v prostredi s vyskytem CBRN latek
Ing. David Machalek — ZZS MSK, p. o., Ostrava — Zabreh

Vyzvy v oblasti simulace zajmovych kontaminantl a jejich pfinos v ramci
vycviku specialistd chemického vojska ACR
Ing. Bc. Dusan Trefilik, Ph.D. — UOPZHN, Univerzita obrany v Brné

Velkoobjemové vycvikové a zkuebni pracovisté SUICHBO - portfolio
realizovanych experiment( a vycviki

Mgr. Michal Dymak — SUJCHBO, v. v. i., Kamenna
Pfipad varny pervitinu v Kyjové: Dva roky od zat¢eni pachatell k vyklizeni
chemickych latek z objekt(i v méstské zastavbé

Mgr. Pavel Kukleta — HZS Jihomoravského kraje

Ukonceni konference

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 25.-26. 9. 2024
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HAZMAT PROTECT 2024

POSTEROVA SEKCE

Caviplasma: Vyvoj technologie pro vysokoobjemovou dekontaminaci kapalin
Dr. Jan Cech a kol. — Ustav fyziky a technologii plazmatu, PFF MUNI Brno

Vliv iontu bivalentnich kovl na vazbu OFOL-AChe
Ing. Monika Hoskovcova a kol. — UOPZHN Univerzita obrany v Brné

Identifikace nervové paralytickych latek s vyuZitim neuronovych siti
Ing. Monika Hoskovcova a kol. — UOPZHN Univerzita obrany v Brné

Termo-oxidacni stabilita 5-(2-aminoethyl)dithio-2-nitrobenzoatu pro kolorimetrickou detekci
inhibitord cholinesteraz
Ing. Lukas Matéjovsky , Ph.D. a kol. — Oritest, s. r. 0., Praha

Vliv barvy a slozeni ochranného odévu na prostup tepla
RNDr. Michal Magin, Ph.D. a kol. — SUJCHBO, v. v. i., Kamenna

Vyuziti karboxylesterazy pro stanoveni organofosforovych latek
Mgr. Jit Zeravik Ph.D. a kol. — UOPZHN Univerzita obrany v Brné

Ochranné vlastnosti konstrukénich materidld hasi¢skych zasahovych odévl proti priniku
zplodin hoteni
Mgr. Jakub Vanék, Ph.D. a kol. = SUJCHBO, v. v. i., Brno

Zmény v programu vyhrazeny.
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[* e 5t Scientific Conference on Protection against CBRN Agents

FroT HAZMAT PROTECT 2024

PROGRAMME
25% September 2024

9.30-10.30 Welcome opening and plenary presentations
Ing. Tomas Dropa, MBA —director of National Institute for NBC Protection

col. Ing. Pavel Nepovim, MBA — Fire Rescue Service of the Czech
Republic

The shift in CBRN risk perception in the contemporary world
prof. Dr. Ing. Aled Dudac&ek, VSB — Technical University Ostrava

10.30-11.15  Reality of CBRN events

CBRN & Emergency Services — A UK perspective, lessons learnt from live
CBRN Incidents e. g. Skripal & Litvinenko
Richard Mead, U. K. — former Metropolitan Police Officer in London, U. K.

11.15-11.40 Coffee break

11.40-12.30 Real CBRN findings — myth or reality
Ing. Martin Urban — National Institute for NBC Protection, Kamenna

Training with open sources of ionizing radiation

Ing. Michal Setni¢ka, Ph.D. — MV-GR FRS CR, Public Protection Institute
Lazné Bohdanec

News in CBRNe detection
doc. Ing. Tomas Cernohorsky, CSc. —RMI, s. r. 0., Ldzné Bohdane¢
12.30-13.45 Lunch

12.45-13.45  Poster session + company exhibition

13.45-15.15 Detection and identification 1

Metrohm field identification of hazardous substances
Ing. Peter Barath, Ph.D. — Metrohm, Praha

XRF spektrometers a RAMAN spektrometers
Ing. Pavel Sevéik, BAS Rudice, s. r. o.

Use of Raman spectrometry for microorganisms identification
Mgr. Ota Samek, Dr. — Institute of Scientific Instruments, Czech Academy
of Sciences, Brno

Portable liquid chromatography and analysis of hazardous substances
Ing. Jozef Sestak, Ph.D., Institute of Analytical Chemistry, Czech Academy
of Science, Brno

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 25.-26. 9. 2024
ISBN 978-80-909301-1-7 m6m



HAZMAT PROTECT 2024

Optimalization of HPMS (high pressure mass spectrometry) for detection
and identification of CWA, FGA, and PBA
doc. Ing. Toma$ Cernohorsky, CSc. —RMI, s. r. 0., Ldzné Bohdane¢

15.15-15.45  Coffee break + poster session + company exhibition
15.45-17.00 Detection and identification 2
Current options for the detection of DNA double-strand breaks (DSB)
induced by ionizing radiation and chemical agents
assoc. prof. RNDr. Martin Falk, Ph.D. — Institute of Biophysics, Czech
Academy of Science, Brno
Current possibilities of application of unmanned aerial vehicles for CBRN
monitoring
doc. Ing. Jozef Sabol, DrSc. — Police Academy of the Czech Republic in
Prague
Possibilities of monitoring the radiation situation in real conditions using
UAV
Ing. Bronislav Prokop — University od Defence, Brno
Identification of nerve agents using neural networks based on the classical
Ellman method
Ing. Monika Hoskovcovd, Ing. Bc. Dusan Trefilik, Ph.D. — University of
Defence, Brno
Mobile FT-IR spektrometry with gas cell for rapid identification and
quantification of more than 5500 vapours and gases
doc. Ing. Tomas Cernohorsky, CSc.—RMI, s.r. 0., L4zné Bohdane¢
17.00-19.00 Break and transfer to Hotel u Milina
19.00-22.00 Conference evening in Hotel u Milina
26" September 2024
8.30-10.10 Detection and identification 3 + Decontamination

Determination of PFAS concentration in fire extinguishing foams
Ing. JiFi Mat&jka — MV-GR Fire Rescue Service of the Czech Republic,
Prague

Decontamination of PFAS within the FRS of Czech Republic framework
Ing. Michal Krykorka — MV-GR FRS CR, Public Protection Institute Lazné
Bohdanet

Caviplasma: Advanced technology for decontamination of cyabobacteria
and cyanotoxins
prof. Ing. Blahoslav Marsalek, CSc. — Institute of Botany, Czech Academy
of Sciences, Brno

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 25.-26. 9. 2024
ISBN 978-80-909301-1-7 m7/m



HAZMAT PROTECT 2024

10.10-10.30
10.30-12.15
12.15-13.30

12.30-13.30
13.30-14.40

Porous materials, MOF, and their potential in the mitigation of hazardous
chemical agents
Dr. leuan Thomas-Hillman, Nonwovenn, U.K.

New battery-powered decontamination equipment of DE serie
Mgr. Jan Dédi¢ — National Institute for NBC Protection, Kamenna

Coffee break + poster session + company exhibition

Protection against hazardous substances 1

Protection of persons and the environment against CBRN agents with
an emphasis on the R and N components
doc. Ing. Jozef Sabol, CSc., DrSc. — Police Academy of the Czech Republic
in Prague

Microfiltration polypropylene fibre bundles for sampling and removal of
particulate matter from air
prof. Ing. Mirko Dohnal, DrSc. —Zenas. r. 0., Brno

Evaluation of selected filter materials in terms of dust particle capture
efficiency using the TC dust particle counter
RNDr. Vladimir Obsel, CSc. — DEZA — Pollution detection and capture Brno

Evaluation of the structural integrity of firefighters clothing and skin
protection against combustion products
Ing. Lukas Kralik — National Institute for NBC Protection, Brno

Practical evaluation of the protective effectiveness of protective clothing
against penetration of combustion products
Mgr. Jakub Vanék, Ph.D. — National Institute for NBC Protection, Brno

Lunch

Poster session and company exhibition

Protection against hazardous substances 2

Practical solution for the filtrated ventilation air for users in protective
clothing
Ing. Jifi Slabotinsky, CSc., Dekonta CBRN, s. r. 0., Brno

Means for human body cooling by active ventilation of the undergarment
space within insulating personal protective clothing
Ing. Pavel Castulik, CSc. — Dekonta a. s., Steheleves

The effect of protective equipment with active ventilation for healthcare
workers on body heat tranfer
doc. Ing. Jan FiSer, Ph.D. — Faculty of Mechanical Engineering, Brno
University of Technology

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 25.-26. 9. 2024
ISBN 978-80-909301-1-7 m3m



HAZMAT PROTECT 2024

Validity of metabolic activity estimation using smartwatches
Ing. Barbora Rehdk Kopeckovd, Ph.D. — Faculty of Mechanical
Engineering, Brno University of Technology

14.40- 15.00 Coffee break

15.00-16.10  Training and education in the field of hazardous substances

Training of specialized teams of medical emergency service for
environments with CBRN agents presence
Ing. David Machdlek — Medical Emergency Service of Moravian-Silesian
Region, Ostrava — Zabreh

Challenges in the field of simulation contaminants of interest and their
contribution within the training of chemical specialists of the Czech Army
Ing. Bc. Dusan Trefilik, Ph.D. — University Od Defence, Brno

Metamphetamine drug lab in Kyjov: Two years form the arrest of the perpetrators up
to the clearance of chemical substances from town buildings

Mgr. Pavel Kukleta — Fire Resue Service of South Moravia region
High-volume training and testing facility —a portfolio of realized experiments
and trainings

Mgr. Michal Dymak — National Institute for NBC Protection, Kamenna

16.10-16.20 Conference closing

POSTER SESSION

Caviplasma: Development of technology for high-volume liquid decontamination
Dr. Jan Cech et al. — Department of Plasma Physics and Technology, Faculty of Science,
Masaryk University in Brno

Impact of ions of bivalent metals on organophosphorus CWA-ACHE
Ing. Monika Hoskovcova et al. — University of Defence, Brno

Identification of nerve agents using neural networks
Ing. Monika Hoskovcova et al. — University of Defence, Brno

Thermo-oxidative stability of 5-(2-aminoethyl)dithio-2-nitrobenzoate for colorimetric
detection of cholinesterase inhibitors
Ing. Lukas Matéjovsky , Ph.D. et al. — Oritest, s. r. 0., Praha

Effect of colour and composition of protective clothing on heat transfer
RNDr. Michal Masin, Ph.D. et al. — National Institute for NBC Protection, Kamenna

Use of carboxyesterase for the determination of organophosphorus compounds
Mgr. Ji¥i Zeravik Ph.D. a kol. — University of Defence, Brno

Protective properties of construction materials of firefightes clothing against penetration of
combustion products
Mgr. Jakub Vanék, Ph.D. a kol. — National Institute for NBC Protection, Brno

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 25.-26. 9. 2024
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PARTNERI — PARTNERS

Hlavni partnefi konference Hazmat Protect 2024 — General partners

£ Metrohm

Ceska republika

NONWOVENN

THE HOME OF INSPIRED THINKING

Partnefi — Partners

BAS”

Rudice s.r.o.

Metrohm je mezindrodni spolecnost poskytujici feSeni pro
chemickou analyzu v Siroké fadé primyslovych odvétvich. Nase
ruéni systémy jsou ureny pro identifikaci toxickych a
nebezpecnych chemikalii, vybusnin, prekurzord a vychozich
materiall. Mezi nase zdkazniky patfi armadni tymy, Hazmat tymy,
celnici a slozky integrovanych zachrannych systémd po celém
sveté.

Metrohm is an international company providing chemical analysis
solutions for a variety of industries. Our handheld identification
systems are purpose built for the identification of toxic and
hazardous chemicals, explosives, precursors and starting
materials.  Our customers include military, customs, first
responder and hazmat teams, and law enforcement.

www.metrohm.cz

The world’s leading nonwovenn fabric-tech company producing
revolutionary technical fabrics for unparalleled industry
performance in even he most extreme working conditions
including the use for CBRN protection.

Pfedni svétova technologicka spolecnost na vyrobu netkanych
textilii dodavajici revoluéni technické tkaniny pro jedinecné
pramyslové pouziti i v téch nejextrémnéjsich pracovnich
podminkach véetné pouziti pro CBRN ochranu.

www.nonwovenn.com

Firma BAS Rudice s.r.o. je dodavatelem detekéni a analytické
techniky na principu Ramanovy spektrometrie, rentgenové
fluorescence a rentgenovych zobrazovacl (backscatter). Plsobi
na trhu v CR a SR a doddava komplexni feseni na klic.

Company BAS Rudice is distributor of Raman spectroscopy
instruments, ED-XRF spectrometers both hand held and bench
top and also mobile backscatters.

www.bas.cz

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 25.-26. 9. 2024
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HAZMAT PROTECT 2024

dElénta

EXAKT \

ANALYTICAL & TESTING INSTRUMENTS

Spole¢nost  poskytujici  komplexni sluzby v oblasti ochrany
Zivotniho prostfedi — nakladani s CBRN latkami, likvidace
nebezpecnych odpady, sanace znecisténé podzemni i povrchové
vody a zeminy, environmentalni poradenstvi ad.

Renowned Central/Eastern European environmental company
of international competency offering a comprehensive package
of environmental services, including CBRN materials treatment,
hazardous waste treatment, remediation of contaminated soil
and water.

www.dekonta.cz

Spole¢nost pro implementaci technickych prostredk( Industry 4.0
se zkuSenosti vice nez 30 let v oboru Fidicich a monitorovacich
systému v oblasti monitorovani bezpecnostnich a provoznich funkci
technického zafizeni laboratofi sohledem na snizeni jejich
energetické ndaroCnosti, presné fizeni klimatu prostifedi
laboratornich pracovist dle specifickych pozadavkd vyzkumnych
ukoll, rizeni centrdlniho sbéru kontaminovanych vod z laboratofi
vCetné jejich neutralizace, navrhy systémovych FeSeni méreni
a regulace pro technickd zafizeni budov i mobilnich vyzkumnych
a laboratornich pracovist.

Company for implementation of technical means Industry 4.0 with
more than 30 years of experience in the field of control and
monitoring systems including monitoring of safety and operational
functions of technical equipment of laboratories with a view
to reducing their energy consumption, precise climate control of
the environment of laboratory workplaces according to the specific
requirements of research tasks, control of central collection of
contaminated water from laboratories including its neutralization,
design of system solutions of measurement and control for
technical equipment of buildings and mobile research and
laboratory workplaces.

www.exakt.pb.cz

Dodavatel Siroké palety mobilnich pfistrojd pro CBRN (Chemickou,
radiacni a biologickou) analyzu a detekci.

Supplier of mobile instruments for CBRN detection and analysis.

WWW.Irmi.cz
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Divize Laboratorni pfistroje: Vyvoj a vyroba laboratorni pfistroje
pro analytické a chemické laboratofe plné srovnatelné se
zahrani¢ni konkurenci, stejné jako vysoce kvalitni zdkaznickou
podporu. Vice neZ Ctyficetiletda zkuSenost nasich technik(
v kombinaci se spolupraci s rlznymi specialisty ndm umoznuje
navrhovat a vyrabét spolehlivé a robustni pfistroje s nizkymi
provoznimi naklady, pfirozené v souladu s korporatni
environmentalni politikou a ISO normami.

Laboratory  Instruments  Division: Development  and
manufacturing of laboratory instruments for analytical and
chemical laboratories fully comparable to foreign competitors
as well as high quality customer support. More than forty years
of experience of our engineers combined with collaboration
with various specialists allows us to design and manufacture
reliable and robust instruments with low operating costs,
naturally in compliance with corporate environmental policy and
ISO standards.

WWW.iNgos.cz

Spole¢nost  zabyvajici  vyvojem prostfedkld pro detekce
pramyslovych toxickych latek a bojovych chemickych latek (BCHL)
a pro dekontaminace chemickych kontaminant(l, zejména BCHL.
Vyrobky Oritest slouzi uZivatelim ve vice nez 50 zemich svéta.
Company belonging to a group of regular suppliers of products

PRy — and services for the specialized NBC forces both in the Czech

N BWEW W Army and inall civil parts of integrated rescue system, mainly
inthe field of TICs and CWA detection chemistry. Company
products have been serving to users in more than 50 countries
world wide.

www.oritest.com

Vyvoj a vyroba certifikovanych CBRN filtro-ventilacnich jednotek
s filtry s Ucinnosti az 99, 999% MPPS pro filtraci ¢astic mensich
nez 0,0001 mm. Vhodné jsou pro kolektivni ochranu osob, kryty,
bunkry, kontejnery, polni nemocnice, operacni saly, pooperacni
péci, Skoly nebo rodinné domy.

@PO"ORELEC A Czech company which develops and manufacture certified

CBRN filter ventilation with filters offering efficiency of up to
99.999% MPPS for particles down to 0.0001 mm. Suitable for civil
protection of people, shelters, bunkers, containers, field
hospitals, operating theatres, after-care, schools or houses.

www.cbrn-filtroventilace.cz www.cbrn-filtroventilace.cz/en
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PREDNASKY
REALNE CBRN NALEZY — MYTUS NEBO REALITA

REAL FINDINGS OF CBRN SUBSTANCES — MYTH OR REALITY

Adam Bosak®*, Martin Urban®

2 Statni Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamennd 71, 262 31 Milin, Ceska republika
*Korespondujici autor. e-mail: bosak@sujchbo.cz, tel.: +420 318 600 235

Abstrakt

Statni Ustav jaderné, chemické a biologické ochrany se v ramci své dalsi Cinnosti podili
na zajistovani bezpecnosti Ceské republiky a poskytuji poradni, technickou a analytickou
podporu zakladnim slozkdm Integrovaného zachranného systému (1ZS) a orgdnlim statni spravy
a samospravy pfi mimoradnych udalostech spojenych s pfitomnosti vysoce nebezpecnych
latek. Jednou z nejcastéjsich udalosti, pfi které je vyzadovana odborna soucinnost s Hasi¢skym
zadchrannym sborem CR nebo Policii CR, jsou nélezy s rizikem pFitomnosti CBRN latek. Tyto
nalezy mohou zahrnovat podezfelé zasilky s ,bilym praskem” (napf. vyhruzné dopisy, balicky),
podezielé predméty s obsahem nebezpelnych chemickych, biologickych nebo radioaktivnich
latek, jejichz nakladani je omezeno zékonem, nebo véci zajisténé béhem Ukond trestniho fizeni.
Pfispévek predstavuje vybrané pripady, které byly rfeSeny v poslednich letech odbornym
pracovistém Laboratore toxickych latek.

Klicova slova: CBRN ldtky, nebezpecna Idtka, podezrely nalez

Abstract

As part of its secondary activities, the National Institute for NBC Protection participates
in ensuring the safety of the Czech Republic and provides advisory, technical and analytical
support to the basic components of the Intergated Rescue System (IRS) and state or local
government authorities during emergencies involving the presence of highly dangerous
substances. One of the most frequent emergency events requiring cooperation with the Fire
Rescue Service of the Czech Republic or the Police of the Czech Republic are suspicious findings
with a risk of the presence of CBRN Substances. These findings may include suspicious
consignments with "white powder" (e. g. threatening letters, parcels), suspicious items
containing hazardous chemical, biological or radioactive substances that are restricted by law,
or items seized during criminal proceedings. The paper presents selected cases that have been
solved in recent years by the expert workplace of the Laboratory of Toxic Chemicals.

Key words: CBRN Substances, dangerous substance, suspicious consignment
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PROSTREDEK OCHLAZOVANI LIDSKEHO TELA V IZOLACNICH OSOBNICH
OCHRANNYCH ODEVECH AKTIVNI VENTILACI PODODEVOVEHO
PROSTORU

MEANS FOR COOLING THE HUMAN BODY IN INSULATING PERSONAL
PROTECTIVE CLOTHING BY ACTIVE VENTILATION OF THE
UNDERGARMENT SPACE

Pavel Castulik®*, Ji Slabotinsky®, Kamila Lunerova®, Jan Figer®

2Dekonta, a.s., Dfetovice 109, 273 42 Steheléeves, Ceska republika

bDekonta CBRN, s.r.o., Videriska 134/102, 619 00 Brno, Ceska republika

€Statni Ustav jaderné, chemické a biologické ochrany, v. v. i., tfida Kpt. Jaro$e 1924/5,602 00 Brno
dVUT Brno, Fakulta strojni, Ustav energetiky, Technickd 2896/2, 619 69 Brno, Ceska republika
*Korespondujici autor. e-mail: pavel.castulik@dekonta.cz, tel.: +420 702 241 684

Abstrakt

Osobni ochranné odévy (O0O0) izolacniho typu poskytuji nejvyssi stupen ochrany proti
kontaminovanému prostiedi, avSak na druhé strané pti vysokych vnéjsich teplotdch a pracovné-
tepelné zatézi generujici metabolické teplo, izolace lidského téla v extrémnich
mikroklimatickych podminkach v OO0 predstavuje zdravotni riziko tepelného stresu a omezeni
pracovni cinnosti. Jednim z principl chlazeni lidského téla v OOO je vyuziti kombinace
konvekéniho ochlazovani vzduchem a podporujici odpafovani potu aktivni ventilaci jako
hlavniho termoregulacniho mechanismu lidského téla. O Ucinnosti ochlazovani aktivni ventilaci
sveédci vysokd hodnota latentniho tepla odparovani vody umoznujici, odvod az 2500 J tepla pfi
odpareni 1 gramu potu. V prezentaci budou sdéleny poznatky realizace nové generace filtro-
ventilaéni jednotky s dualnimi ventildtory, zplsob rozvodu vzduchu v OOO a monitorovani
mikroklimatickych parametr( v OOO jako je teplota, vlhkost a pretlak.

Klicovd slova: osobni ochranné odévy, OOQ, filtro-ventilacni jednotka, mikroklima v OOO
Abstract

Personal protective clothing (PPE) of insulating type provides the highest degree of protection
against a contaminated environment, but on the other hand, at high external temperatures
and work-thermal load generating metabolic heat, the insulation of the human body in extreme
microclimatic conditions in PPE poses a health risk of heat stress and work limitation activities.
One of the principles of cooling the human body in PPE is the use of a combination of
convection cooling with air and supporting the evaporation of sweat by active ventilation as
the main thermoregulation mechanism of the human body. The effectiveness of cooling with
active ventilation is evidenced by the high value of the latent heat of water evaporation, which
enables the removal of up to 2500 J of heat when 1 gram of sweat evaporates. In the
presentation, the knowledge of the implementation of a new generation filter-ventilation unit
with dual fans, the method of air distribution in the OO0 and the monitoring of microclimatic
parameters in the OO0 such as temperature, humidity and overpressure will be shared.

Key words: personal protective clothing, PPE, filter-ventilation unit, microclimate in PPE
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OPTIMALIZACE HPMS (HIGH PRESSURE MASS SPECTROMETRY) PRO
DETEKCI A IDENTIFIKACE CWA, FGA A PBA.

OPTIMIZATION OF HPMS (HIGH PRESSURE MASS SPECTROMETRY) FOR
THE DETECTION AND IDENTIFICATION OF CWA, FGA AND PBA.

Tomas Cernohorsky 2*

2RMI, s.r.o, Horka 221, 53341 Lazné Bohdaneg, Ceska republika
*Korespondujici autor. e-mail: ceo@rmi.cz, tel.: +420 731 159 529

Abstrakt

Detekéni technologie zalozené na vyuZiti HPMS (High Pressure Mass Spectrometry) prosly od
svého uvedeni v roce 2016 vyznamnym vyvojem, ktery zcela zménil detekéni a identifikacni
schopnosti techniky. Kromé vyvoje hardware zdsadni Ulohu sehrdla optimalizace parametr(
analyzy (termicka desorpce, kolizné indukované ionizace, akvizice spektra). Pfednaska prinasi
prehled nejnovéjsich poznatkd ziskanych pro optimalni podminky analyzy bojovych chemickych
latek (véetné latek ctvrté generace) a vysoce toxickych farmaceutickych latek a drog.
Optimalizaci bylo mozné docilit nejen zlepSeni detekénich limitd ale také selektivity (napfiklad
spolehliva identifikace/rozliseni vsech modifikaci latky typu VX).

Klicova slova: Hmotnostni spektrometrie, HPMS, BCHL, FGA, PBAs, Novitchok, VX.

Abstract

HPMS (High Pressure Mass Spectrometry) based detection technologies have undergone
significant developments since their introduction in 2016, which have completely changed the
detection and identification capabilities of the technique. In addition to hardware
developments, the optimization of analysis parameters (thermal desorption, collision-induced
ionization, spectral acquisition) has played a crucial role, and this talk provides an overview of
the latest findings obtained for the optimal conditions for the analysis of chemical warfare
agents (including fourth-generation agents) and highly toxic pharmaceutical substances and
drugs. The optimization allowed not only to improve detection limits but also selectivity (e.g.
reliable identification/resolution of all modifications of the VX-type substance).

Key words: Mass Spectrometry, HPMS, BCHL, FGA, PBAs, Novitchok, VX.
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MOBILNI FT-IR SPEKTROMETRIE S PLYNOVOU CELOU PRO RYCHLOU
IDENTIFIKACI A KVANTIFIKACI VICE JAK 5500 PAR A PLYNU

MOBILE FT-IR  SPECTROMETRY WITH GAS CELL FOR RAPID
IDENTIFICATION AND QUANTIFICATION OF MORE THAN 5500
VAPOURS AND GASES

Tomas Cernohorsky®*

2RMI, s.r.o0, Horka 221, 53341 Lazné Bohdaneg, Ceska republika
*Korespondujici autor. e-mail: ceo@rmi.cz, tel.: +420 731 159 529

Abstrakt

Pfednaska je vénovana FT-IR spektrometrii s plynovou celou. Ta je idedlni technikou pro
identifikaci a kvantifikaci plyn( a par v ovzdusi. Rota¢né-vibracni spektra molekul pfinasi vysoce
selektivni informaci, ktera je idealni pro spolehlivou identifikaci latek. Diky jemné rotacné
koncentraci latek ve smési. V pfipadé pouziti plynovych cel s mnohonasobnym priichodem je
mozné latky identifikovat jiz od koncentraci nizsich jednotek ppm (pro nékteré latky i pod
1 ppm). Problémem doposud byla vysoka hmotnost zafizeni, omezeny pocet identifikovanych
latek v on-line reZzimu a vyssi naroky na obsluhu zafizeni. K zasadnimu prilomu doslo v roce
2023, kdy byl pfedstaven novy hardware (XplorIR, vaha pouze 2,5 kg), nasledovany novymi
algoritmy automatické analyzy (2024), ty umoznuji identifikovat i kvantifikovat az 5500 latek.

Klicovd slova: FT-IR, plyny, pdry, analyza smési, identifikace, kvantitativni analyza

Abstract

The lecture is devoted to FT-IR spectrometry with gas cell. This is an ideal technique for the
identification and quantification of gases and vapors in air. The rotational-vibrational spectra
of molecules provide highly selective information that is ideal for reliable identification
of substances. Due to the fine rotational-vibrational structure of the spectra, even complex
mixtures of substances can be analyzed. In the case of multiple pass gas cells, substances can
be identified from concentrations as low as sub-ppm. The problem so far has been the high
weight of the equipment, the limited number of identified substances in on-line mode and the
higher demands on the skills of operator. A breakthrough was made in 2023 with the
introduction of new hardware (XplorIR, weighing only 2.5 kg), followed by new automated
analysis algorithms (2024), which allow the identification and quantification of up to 5500
substances.

Key words: FT-IR, gases, vapors, mixture analysis, identification, quantitative analysis
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METROHM RAMAN: CO VSECHNO (NE)DOKAZE MIRA XTR?

METROHM RAMAN: WHAT EVER CAN(NOT) MIRA XTR ACHIEVE?

AleS Danhel®*, Peter Barath®

2 Metrohm Ceska republika s.r.o., Na Harfé 935/5¢, 190 00 Praha, Ceska republika
*Korespondujici autor. e-mail: ales.danhel@metrohm.cz, tel.: +420 601 096 860

Abstrakt

MIRA XTR firmy Metrohm je vykonnou alternativou pro vysoce vykonné 1064 nm rucni
Ramanovy spektrometry. MIRA XTR je pohanén pokrocilym vypocetnim zpracovanim, vyuziva
citlivéjsi 785 nm laserovy paprsek a XTR algoritmy k eXTR zpracovani Ramanovych dat
z fluoreskujicich vzorkd. MIRA XTR je navic vybavena funkci Orbital Raster Scanning (ORS) pro
zajisténi lepsiho pokryti vzorku a zvySeni presnosti vysledkd. MIRA XTR byl navrzen pro
identifikaci nebezpecnych materidll, narkotik, vybusnin a toxickych primyslovych
chemikalii/materiald (TICS/TIMS) v oblast obrany a bezpecnosti. MIRA XTR mUze byt také pouZit
pro identifikaci chemikalii, barviv i aditiv v potravinach. Diky kompaktni kapesni velikosti a
pomahajicim obsluze fesit kazdodenni vyzvy v terénu. V této predndsce budou podrobnéji
predstaveny jak jeho redlné moinosti a omezeni, tak rovnéz unikatni spojeni s robotickym
systémem SPOT od Boston Dynamics, USA.

Klicova slova: Ramanova spektrometrie, rucni analyzator, chemické a bojové latky, vybusniny

Abstract

Metrohm’s MIRA XTR is powerful alternative for high-power 1064 nm hand-held Raman
systems. Powered by advanced computational processing, MIRA XTR uses a more sensitive
785 nm laser beam and XTR algorithms to eXTRact the Raman data from the sample
fluorescence. MIRA XTR also features Orbital Raster Scanning (ORS) to provide better coverage
of the sample increasing the accuracy of the results. MIRA XTR was designed for defense and
security field for the identification of hazardous materials, narcotics, explosives, and toxic
industrial chemicals/materials (TICS/TIMS). MIRA XTR can also be used for identification of
chemicals, dyes, and additives in foods. Thanks to the compact pocket-size and the broadest
applicable accessories, MIRA XTR becomes very universal device helping to solve daily
chalenges in the field. Its real capability and limitations will be presented in the lecture more in
detail, together with its unique connection to robotic system SPOT by Boston Dynamics, USA.

Key words: Raman spectrometry, hand-held analyzator, chemical and warfare agencies,
explosives
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NOVA BATERIOVE POHANENA DEKONTAMINACNI ZARIZENI RADY DE

NEW BATTERY-POWERED DECONTAMINATION DEVICES OF THE DE
SERIES

Jan Dédi¢®*, Michal Dymak?, Jan Strejcek?

2 Statni Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamennd 71, 262 31 Milin, Ceska republika
*Korespondujici autor. e-mail: dedic@sujchbo.cz, tel.: +420 318 627 164

Abstrakt

V ramci projektu bezpecnostniho vyzkumu byla vyvinuta nova bateriové pohdnéna
dekontaminacni zafizeni fady DE. Tato zafizeni se vyznacuji velmi snadnou manipulovatelnosti
a jsou vyrobena z odolnych materiald, aby odolala rGznym agresivnim dekontaminacnim
¢inidlim. Jejich provoz je zajistén bateriové pohanénym membrdnovym cerpadlem. Tento
inovativni systém, ktery lze provozovat bez stalé dodavky elektrické energie, umoziuje rychlou
a efektivni dekontaminaci povrchl i jednotlived v pripadé mimoradné udalosti s rizikem
pritomnosti CBRN latek a materiald.

Klicova slova: dekontaminace, dekontaminacni zafizeni, CBRN

Abstract

As a part of security research project, a new battery-powered decontamination devices of the
DE series were developed. These devices are characterized by very easy handling and are made
of durable materials to withstand various aggressive decontamination agents. Their operation
is ensured by a battery-powered membrane pump. This innovative system, which can be
operated without a constant supply of electrical energy, allows for quick and efficient
decontamination surfaces and individuals in the event of an emergency involving the risk of
CBRN substances and materials.

Key words: decontamination, decontamination device, CBRN
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SVAZKY MIKROFILTRACNICH POLYPROPYLENOVYCH VLAKEN PRO
VZORKOVANI A ODSTRANENI PEVNYCH CASTIC ZE VZDUCHU

MICROFILTRATION POLYPROPYLENE FIBRE BUNDLES FOR SAMPLING
AND REMOVAL OF PARTICULATE MATTER FROM THE AIR

Mirko Dohnal®*, Pavel Stahel®

2Zena, s.r. 0., Kardsek 1775/1a, 621 00 Brno, Ceska republika
b p¥irodovédeckd fakulta, Masarykova Univerzita, Kotlafska 2, 611 37 Brno, Ceska republika
*Korespondujici autor. e-mail: dohnal.m@gmail.com, tel.: +420 604 821 310

Abstrakt

BezpeCna a lacind eliminace nebezpecnych castic ze vzduchu je klasicky problém.
Polypropylenova mikrofiltraéni dutd vldkna umoznuji jednoduché a vysoce ucinén reSeni
tradi¢niho problému. Existence téchto vlaken umoznuje vytvaret laciné svazky o stovkach nebo
i o tisicich kapilar s velkou filtracni plochou. Kontaminovany vzduch je nasavan dovnitf dutych
vldken. Cisty vzduch pres pdry odchézi do okoli a nebezpeéné ¢astice se akumuluji uvnitf dutych
vldken. V okamziku kdy jsou vldkna dostatecné naplnéna tak jsou naakumulované castice
vytlaceny do vhodného kontejneru pro dalsi zpracovani

Klicovad slova: mikrofiltracni, membrdna, harvesting

Abstract

The safe and cheap elimination of dangerous particles from the air is a classic problem.
Polypropylene microfiltration hollow fibers allow a simple and highly efficient solution to this
problem. The existence of the fibers makes it possible to create inexpensive bundles of
hundreds or even thousands of capillaries with a large filtering surface. Contaminated air is
pushed into the hollow fibers. Clean air escapes to the surroundings through the pores, and
dangerous particles accumulate inside the hollow fibers. When the fibers are sufficiently filled,
the accumulated particles are ejected into a suitable container for further processing.

Key words: microfiltration, membrane, harvesting
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VELKOBJEMOVE VYCVIKOVE A ZKUSEBNI PRACOVISTE SUJCHBO -
PORTFOLIO REALIZOVANYCH EXPERIMENTU A VYCVIKU

HIGH-VOLUME TRAINING AND TESTING FACILITY — A PORTFOLIO OF
REALIZED EXPERIMENTS AND TRAININGS

Michal Dymak®*, Markéta Weisheitelova®, Martin Urban?

2Statni Ustav Jaderné, Chemické a Biologické Ochrany v. v. i., Kamenna 71, Milin, 26231, Ceska republika
*Korespondujici autor. e-mail: dymak@sujchbo.cz, tel.: +420 603 719 585

Abstrakt

Prispévek predstavuje vybér ukazek probéhlych experimentl a vycvikl, které se konaly
na velkoobjemovém zkudebnim a vycvikovém pracoviéti SUJCHBO za poslednich cca 5 let. Tento
prirez experimentalni a vycvikovou ¢innosti predstavuje pracovisté samotné a jeho moznosti
ana zakladé odvedenych experimentalnich i vycvikovych kampani sumarizuje i moZnou
nabidku, kterou je mozno pokryt celkovou problematiku vyzkumu a vycviku s vyuzitim CBRN
latek.

Klicova slova: testovadni, vycvik, CBRN

Abstract

The paper presents a selection of examples of experiments and trainings that took place at the
Large-scale testing and training facility of SUJCHBO over the last 5 years. This cross-section of
experimental and training activities represents the workplace itself and its possibilities, and on
the basis of conducted experimental and training campaigns it also summarizes a possible offer
that can cover the overall issue of research and training with the use of CBRN substances.

Key words: testing, training, CBRN
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SOUCASNE MOZNOSTI DETEKCE DVOURETEZCOVYCH ZLOMU DNA
(DSB) VYVOLANYCH IONIZUJICIM ZARENIM A CHEMICKYMI LATKAMI

CURRENT OPTIONS FOR THE DETECTION OF DNA DOUBLE-STRAND
BREAKS (DSB) INDUCED BY IONIZING RADIATION AND CHEMICAL
AGENTS

Martin Falk®*, Tomag Vicar®, Iva Falkova?, Ji¥i Toufar?, Lucie Toufarova?

2 Biofyzikalni Ustav AV CR., Kralovopolska 135, 612 00 Brno, Ceska republika

b Ustav biomedicinského inZenyrstvi, Fakulta elektrotechniky a komunika&nich technologif, VUT v Brné,
Technicka 3058/10, 616 69 Brno, Ceska republika

*Korespondujici autor. e-mail: falk@ibp.cz, tel.: +420 728 084060

Abstrakt

Pfesnd detekce dvouretézcovych zlomd DNA (DSB) ma zdsadni vyznam pti hromadnych
radiacnich udalostech, kdy mohou chybét dozimetrické udaje, a v klinické praxi. Tato
prezentace se zabyva souc¢asnymi metodikami detekce DSB zpUsobenych ionizujicim zarenim
a radiomimetickymi chemickymi latkami se zamérenim na imunofluorescencni konfokalni
mikroskopii a prltokovou cytometrii. Tyto techniky v kombinaci s manualni a zejména
automatickou analyzou jsou slibné pro biodozimetrii a personalizovanou radioterapii. Budeme
také diskutovat o nasem softwaru DeepFoci (Vicar T et al., CSBJ 2021), ktery vyuziva hluboké
strojové uceni k vylepseni detekce DSB a nabizi nové moZnosti vyzkumu a praktického vyuZiti
v rlznych oblastech.

Klicovd slova: biodosimetrie, dvoufetézcové zlomy DNA (DSB), DeepFoci software

Abstract

Accurate detection of DNA double-strand breaks (DSBs) is crucial in mass radiation events,
where dosimetry data may be lacking, and in clinical practice. This presentation explores
current methodologies for detecting DSBs caused by ionizing radiation and radiomimetic
chemicals, focusing on immunofluorescence confocal microscopy and flow cytometry. These
technigues, combined with manual and automated analysis, show promise in biodosimetry and
personalized radiation therapy. We will also discuss our DeepFoci software (Vicar T et al., CSBJ
2021), which utilizes deep machine learning to enhance DSB detection, offering new
possibilities for research and practical applications in diverse fields.

Key words: biodosimetry, DNA double-strand breaks (DSB), DeepFoci software
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VLIV  AKTIVNE VETRANYCH OCHRANNYCH PROSTREDKU PRO
ZDRAVOTNIKY NA PRENOS TEPLA Z LIDSKEHO TELA

THE EFFECT OF ACTIVELY VENTILATED PROTECTIVE EQUIPMENT FOR
MEDICAL STAFF ON HEAT TRANSFER FROM THE HUMAN BODY

Jan Fiser®*, Jan Pokorny?, Ondfej Pech?, Kamila Lunerova®

2\lysoké uéeni technické v Brné, Fakulta strojniho inzenyrstvi, Technicka 2, 616 69 Brno, Ceska republika
b St4tni Ustav jaderné, chemické a biologické ochrany, v. v. i., tf. Kpt. Jarose 5, 602 00 Brno, CR
“Korespondujici autor. e-mail: fiser@fme.vutbr.cz, tel.: +420 541 143 242

Abstrakt

Prispévek se zabyva vlivem ochrannych pomdicek pro zdravotniky na tepelnou bilanci lidského
téla. BliZSi pozornost je vénovana aktivné vétranym kukldm s filtraénimi jednotkami, které
odstranuji problém s neprodys$nosti pro vodni paru, ale zaroven je nutna peclivd regulace
pratoku kvUli zajisténi tepelného komfortu hlavy, obli¢eje a ramen. Dale jsou diskutovany také
vlastnosti jednorazovych overall v kombinaci s lepenim ochrannych rukavic a jejich vliv na
tepelnou bilanci téla a vybranych ¢asti (dlané, predlokti atd.). Experimenty byly provedeny
pomoci tepelného manekyna Newtona v klimatické komofe VUT v Brné. Urleny byly tepelné
odpory a odpory proti vyparovani pfi vSsech provoznich nastavenich posuzovanych ochrannych
prostredkd.

Klicovd slova: ochranné pomdcky, zdravotnici, ventilace, pfenos tepla, tepelny komfort

Abstract

The paper deals with the influence of protective equipment for medical staff on the heat
balance of the human body. Close attention is paid to actively ventilated hoods with filter units,
which eliminate the problem of water vapour impermeability, but at the same time careful
airflow control is required to eliminate thermal discomfort of the head, face and shoulders.
Furthermore, the properties of protective overalls in combination with protective gloves and
their effect on the thermal balance of sected parts of the body (palms, forearms, etc.) are
discussed as well. The experiments were performed using a Newton thermal manikin in the
climatic chamber of Brno University of Technology. The thermal and evaporation resistances
were determined for all operating settings of the studied protective equipment.

Key words: protective equipment, medical staff, ventilation, heat transfer, thermal comfort
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IDENTIFICATION OF NERVE AGENTS USING NEURAL NETWORKS BASED
ON THE CLASSICAL ELLMAN METHOD
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Abstrakt

Ellmanova metoda je klasickou metodou pro stanoveni pritomnosti inhibitord
acetylcholinesterasy. Je vSak metodou skupinovou. Vyuziti slou¢enin na bazi bispyridiniovych
aldoximu, vyuZivanych v klinické praxi jako reaktivator, umoznuje, diky rzné schopnosti
reaktivovat enzym-inhibitorové komplexy, povysit tuto metodu na selektivni. Nutnd je nasledna
analyza vzdjemnych souvislosti neuronovymi sitémi. Zaroven je moziné pozorovat i dalsi
souvislosti, které jsou dany strukturou vybranych bispyridiniovych aldoxim(. Pouzity model
vyuziva hodnoceni trichromatickych hodnot ziskanych reakci na biosenzoru Detehit a vizualizaci
pomoci Toolboxu Image processing softwarového prostredku Matlab. Tyto vizualizace byly
vyuZity pro trénink neuronové sité, kterd nabizi moznosti identifikace nervové paralytickych
latek typu G a V.

Klicovd slova: acetylcholinesterasa, biochemickd reakce, methoxim, nervové paralytické Idtky,
neuronové sité, trimethoxim

Abstract

The Ellman method is a classic method for determining the presence of acetylcholinesterase
inhibitors. However, it is a group method. The use of compounds based on bispyridinium
aldoximes, used in clinical practice as reactivators, makes it possible, due to the different ability
to reactivate the enzyme-inhibitor complexes, to upgrade this method to a selective one. A
subsequent analysis of the interconnections by neural networks is necessary. At the same time,
it is possible to observe other connections that are determined by the structure of selected
bispyridinium aldoximes. The model used uses the evaluation of trichromatic values obtained
by reactions on the Detehit biosensor and visualization using the Image processing Toolbox of
the Matlab software tool. These visualizations were used for the training of a neural network,
which offers the possibility of identifying nerve paralytic substances of type G and V.

Key words: acetylcholinesterase, biochemical reaction, methoxime, nerve agents, neural
networks, trimethoxime
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IDENTIFIKACE PIPERONALU TRANSMISNI INFRACERVENOU
SPEKTROSKOPI|

IDENTIFICATION OF PIPERONAL BY TRANSMISSION INFRARED
SPECTROSCOPY
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Abstrakt

Piperonal, zndmy téZ pod nazvem heliotropin, je aromaticka sloucenina vyskytujici se bézné
v nékterych rostlindch, jako je napfiklad vanilka, kvéty fialek, kmin nebo ¢erny pepf. Obménou
jeho struktury jsou ziskavany rizné derivaty jako napf. pyrazoliny, triazoly, benzoxazoly a dalsi,
které jsou vyuzivany ve zdravotnické sféfe pro svoje ucinky proti rakoviné, diabetu nebo
tuberkuldze. V soucasné dobé jsou provadény studie hledajici zplsoby moznych dalSich syntéz
téchto latek s ohledem na vyuziti jejich farmakologickych aktivit. Piperonal je ovsem také
prekurzorem latky 3,4-methylendioxymethamfetamin, zndmé jako droga s ndzvem Extaze.
Prace je zamérena na optimalizaci metody urceni piperonalu v oblasti infracerveného zareni,
kterd zohlednuje specifika pouzitého optického materidlu a mozina omezeni v méfeni vzorkd
spektralnimi vlastnostmi pouzitych rozpoustédel. K experimentim byl na pracoviti U OPZHN
Vyskov vyuzit stacionarni IR spektrometr s Fourierovou transformaci Avatar 330.

Klicovd slova: piperonal, prekurzor, Extdze, MDMA, infracervend spektroskopie

Abstract

Piperonal, also known as heliotropin, is an aromatic compound commonly found in some
plants, such as vanilla, violet flowers, cumin or black pepper. By changing its structure, various
derivatives such as pyrazolines, triazoles, benzoxazoles and others are obtained, which are used
in the medical field for their effects against cancer, diabetes or tuberculosis. Currently, studies
are being conducted looking for ways of possible further synthesis of these substances with
regard to the use of their pharmacological activities. However, piperonal is also a precursor to
the substance 3,4-methylenedioxymethamphetamine, known as the drug called Ecstasy.

The work is focused on the optimization of the method for determining piperonal in the field
of infrared radiation, which takes into account the specifics of the optical material used and
possible limitations in the measurement of samples due to the spectral properties of the
solvents used. A stationary IR spectrometer with Fourier transform Avatar 330 was used for the
experiments at the UOPZHN Vys$kov workplace.

Key words: piperonal, precursor, Ecstasy, MDMA, infrared spectroscopy
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STRUCTURAL INTEGRITY OF FIREFIGHTER SUITS AND PROTECTION
AGAINST COMBUSTION PRODUCTS
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Abstrakt

Zasahové odévy pro hasice poskytuji ochranu proti pozarlim a dalsim rizikim pri zachrannych
¢innostech. PFi zdoldvanim pozarQ vsak tyto odévy neposkytuji dostate¢nou ochranu pred
zplodinami horeni obsahujici mj. polycyklické aromatické uhlovodiky (PAH) ve formé aerosol(,
které mohou na kizi pronikat netésnostmi mezi jednotlivymi sou¢astmi odévu nebo pres odév.
Dlouhodoba kontaminace kGze PAHy prokazatelné zvysuje riziko vzniku rakoviny kidze anebo
vnitfnich organ(. Pro zdsahové odévy zatim nejsou normy stanovujici miru ochrany proti
pronikani zplodin. Prezentace ukaze na kritickd mista u tfivrstvych i jednovrstvych zdsahovych
odévl spolu s rukavicemi, botami, kuklou, pfilbou a dychaci technikou. Bude ukdazan i vliv
vybéru spravné velikosti odévl na miru ochrany a tepelného komfortu. Prezentované poznatky
tvori znalostni zaklad pro zlepseni ochrannych vlastnosti zdsahovych odévd Upravou tésnicich
linii  doplnénych uhlikovymi adsorpénimi vrstvami pfi zachovani tepelné-izolacnich
a mechanickych vlastnosti.

Klicovd slova: integrita, hasi¢sky zasahovy odév, aerosol, PAH, tepelny komfort
Abstract

Firefighter clothing provides protection against fires and other risks during rescue activities.
However, when fighting fires these garments do not provide sufficient protection against
combustion products containing also polyaromatic hydrocarbons (PAHs) in the form of aerosols
which may penetrate to the skin through leaks between individual parts of the clothing. Long-
term contamination of the skin with PAHs has been shown to increase the risk of cancer of the
skin and/or internal organs. So far, there are no standards for firefighting clothing specifying
the level of protection against the penetration of fumes through leaks or through clothing.
The presentation will point the critical points in three-layer and single-layer firefighting clothing
with accessories as well as the effects of the right size of clothing on the level of protection and
thermal comfort. The presented knowledge forms the knowledge basis for improving
the protective properties of firefighting clothing by modifying sealing lines supplemented with
carbon adsorbent layers while maintaining thermal insulation and mechanical properties.

Key words: integrity firefighter suit, aerosol, PAH, thermal comfort
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DEKONTAMINACE TECHNIKY KONTAMINOVANE PFAS V RAMCI HZS CR

DECONTAMINATION OF FIREFIGHTING EQUIPMENT CONTAMINATED
BY PFAS WITHIN THE FIRE RESCUE SERVICE OF THE CZECH REPUBLIC
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Abstrakt

Perfluorované a polyfluorované latky (PFAS) jsou béZznou prisadou pénotvornych hasiv. PFAS
jsou také nazyvané vécnymi chemikaliemi, protoze v prabéhu let nedochazi k jejich rozkladu
atim se kumuluji v Zivotnim prostfedi. Pé&nidla vyuZivand u HZS CR &asto obsahuji PFAS
v koncentracich, které budou kvili zpfisiujici se legislativé nadlimitni. Hasebni technika,
ve které byla fluorovana pénidla uloZena, zlstdva touto skupinou latek kontaminovana.
Prispévek uvadi a porovnava dekontaminacni ucinnost rlznych dekontaminacnich technik
PFAS, kdy vysledné koncentrace latek byly méfeny kapalinovou chromatografii s trojitym
kvadrupdlem (LC/QQQ).

Klicovd slova: PFAS, pénidla, hasebni technika, dekontaminace, LC/QQQ

Abstract

Per- and polyfluoroalkyl substances (PFAS) are common additives in firefighting foams. PFAS
are also called perpetual chemicals because they do not degrade over the years and thus
accumulate in the environment. Firefighting foams used by the Fire Rescue Service of the Czech
Republic often contain PFAS in concentrations that will exceed the limit due to tightening
legislation. Firefighting equipment in which fluorinated foaming agents have been stored
remains contaminated by PFAS. The paper presents and compares the decontamination
efficiency of different PFAS decontamination techniques, when the resulting substance
concentrations of selected PFAS were measured by triple quadrupole liquid chromatography
(LC/QQQ).

Key words: PFAS, firefighting foames, firefighting equipment, decontamination, LC/QQQ
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PRIPAD VARNY PERVITINU V KYJOVE: DVA ROKY OD ZATCENI
PACHATELU K VYKLIZENI CHEMICKYCH LATEK Z OBJEKTU V MESTSKE
ZASTAVBE

METHAMPHETAMINE DRUG LAB IN KYJOV: TWO YEARS FROM
THE ARREST OF THE PERPETRATORS TO THE CLEARANCE OF CHEMICAL
SUBSTANCES FROM TOWN BUILDINGS

Pavel Kukleta®”

2 HZS JmK, Laboratof chemické sluzby, Cihlai'ska 1748, Tisnov 666 03, Ceska republika
*Korespondujici autor. e-mail: pavel kukleta@hzs.cr, tel.: +420 724 607 063

Abstrakt

V dubnu roku 2019 policie zasahla ve dvou domech na Komenského tfidé v Kyjové, kde byla
odhalena velkokapacitni vyroba pervitinu. Po zasahu zlstaly v objektech v méstské zdstavbé
nevhodné zabezpecené nebezpelné latky, které byly zlikvidovany az v ¢ervnu 2021. Celkové
bylo z obou rodinnych domU a prilehlych pozemk( odstranéno asi deset tun chemikalii a
nebezpecnych plynl. Likvidaci zdrzoval zadrZzeny majitel varny, ktery nesouhlasil s vyklizenim
objektl a proto se proces velmi protahl. Vlastni vyklizeni domU a likvidace chemikalii byly
komplikované a trvaly nékolik dni. Tento pripad ukazuje, jak dlouhy a naro¢ny mUze byt proces
od zdsahu po vyklizeni v pfipadech vyroby drog a jakd pfinasi rizika pro zasahujici i okolni
obyvatelstvo.

Klicova slova: varna pervitinu, vyklizeni a likvidace nebezpecnych latek

Abstract

In April 2019, police intervened in two houses on Komensky tfida in Kyjov, where a large-scale
production of methamphetamine was discovered. After the intervention, inappropriately
secured hazardous substances were left in the buildings in the urban development, which were
disposed as late as in June 2021. In total, about ten tons of chemicals and dangerous gases
were removed from the two houses and adjacent land. Disposal was delayed by the detained
lab owner who did not agree to vacate the properties and therefore the process was very
protracted. The actual clearing of the houses and disposal of the chemicals was complicated
and took several days. This case shows how long and difficult the process from the intervention
to the clearance can be in drug production cases and which risks it poses to those involved as
well as the surrounding population.

Key words: illegal metamphetamine lab, cleaning and disposal of hazardous chemical
substances
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Abstrakt

Toto sdéleni se vénuje specifickym zasahim posadek zdravotnické zachranné sluzby (ZZS)
a poskytovani zdravotni péce v prostfedich kontaminovanych chemickymi (C),
biologickymi (B), radiologickymi (R) Ci nuklearnimi (N) latkami. Tyto mimoradné udalosti
vyzaduji zvlastni pripravu, rychlou reakci a specifické dovednosti, které musi posadky ZZS
ovladat, aby prednemocnicni neodkladna péce byla efektivni, rychla a predevsim bezpecna.
Tyto dovednosti ale nejsou béznou soucasti vzdelavani a vycviku, ktery zdravotnicti
zachranari podstupuji. Zaroven je potreba zddraznit, ze vycvik by mél byt multidisciplinarni
a mél by zahrnovat spolupraci s odborniky z riznych oblasti, véetné vojenskych specialistd,
chemik, epidemiologU a dalSich. To jsou podminky, které neni schopna zadna krajska ZZS
sama realizovat. Re$enim by mohl byt specializovany vycvik pro vybrané zachranare, ktefi
jsou prislusniky tymU pro specializované ¢innosti.

Klicovd slova: ZZS, tymy pro specializované ¢innosti, CBRN vycvik

Abstract

This communication focuses on the specific interventions of emergency medical service
(EMS) crews and the provision of health care in environments contaminated with chemical
(C), biological (B), radiological (R) or nuclear (N) agents. These emergencies require special
preparation, rapid response, and specific skills that emergency medical services crews must
perform for providing pre-hospital emergency care effectively, fast, and above all, safely.
But these skills are not a normal part of the education and training that paramedics
undergo. At the same time, it should be stressed that training should be multidisciplinary
and involve collaboration with experts from different fields, including military specialists,
chemists, epidemiologists and others. These are conditions that no regional EMS is able to
implement on its own. The solution could be specialized training for selected rescuers who
are members of teams for specialized activities.

Key words: emergency medical service, teams for specialized activities, CBRN training
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Abstrakt

Technologie CaviPlasma je inovativni zafizeni navrzené pro eliminaci biologickych a chemickych
polutantd. Princip fungovani CaviPlasma spociva v synergii dvou proces(: nizkoteplotniho
plazmového vyboje v prostiedi hydrodynamické kavitace. Plazmochemické reakce vedou k in
situ produkci reaktivnich forem kysliku, predevsim hydroxylovych radikal(, peroxidu, ale také
ozonu ¢i singletniho kysliku. Diky Siroké Skale produkovanych reaktivnich forem je CaviPlasma
univerzalni a vysoce ucinnou technologii vhodnou jak k pfimé dekontaminaci, tak k produkci
plazmatem aktivovaného média s dezinfekénimi Ucinky. Experiment s pfimou dekontaminaci
sinicemi zasaZzené vody prokazal vyrazné omezeni Zivotaschopnosti sinic v zavislosti na intenzité
oSetreni. Intenzita oSetrfeni vyrazné ovlivnila také obsah extraceluldrnich microcystin(. Zatimco
efekt na pfitomné rasy byl minimalni.

Klicovd slova: dekontaminace, reaktivni formy kysliku, sinice, cyanotoxiny, kavitace,
nizkoteplotni plazma

Abstract

CaviPlasma technology is an innovative device designed to eliminate biological and chemical
pollutants. The principle of operation of CaviPlasma is based on the synergy of two processes:
cold plasma discharge in hydrodynamic cavitation setting. In the plasma environment, chemical
reactions produce in situ reactive oxygen species, mainly hydroxyl radicals and peroxide as well
as ozone and singlet oxygen. The wide range of reactive species produced makes CaviPlasma a
versatile and highly efficient technology suitable for direct decontamination and producing
plasma-activated media with disinfectant effects. An experiment with direct decontamination
of cyanobacteria-contaminated water showed a significant reduction in cyanobacterial viability
depending on the treatment intensity. Treatment intensity also significantly affected the
extracellular microcystin content. In contrast, the effect on the algae present was minimal.

Key words: decontamination, reactive oxygen species, cyanobacteria, cyanotoxins, cavitation,
cold plasma
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Abstrakt

Celoevropsky trend sméfuje k urychlenému zdkazu fluorovanych hasicich pénidel, tj. pénidel
obsahujicich perfluorované a polyfluorované slouceniny (PFAS). Tato pénidla jsou a budou v
nadchazejicich letech nahrazovana bezfluorovymi hasicimi pénidly bez PFAS. Jedna se o globalni
problém, jenz se dotkne nejen hasicd, ale i vétsiny uzivatell pénidel. Ddvodem tohoto kroku je
ochrana zdravi obyvatelstva i hasi¢l a ochrana Zivotniho prostiedi. Negativni vliastnosti fady
PFAS spocivaji nebo mohou spocivat zejména v jejich perzistenci v prostredi, bioakumulaci
v pfirodé i organismech, karcinogenité a toxicité pfi poziti, pro reprodukci i pro vodni
organismy. Znalost slozeni hasicich pénidel je klicova pro rozhodovani v ramci uplné
implementace a pouZivani bezfluorovych pénidel. Prezentace bude shrnovat vysledky
stanovenych koncentraci PFAS v Siroké $kale hasicich pénidel, kterd jsou béiné dostupna
natrhu, a to metodou kapalinové chromatografie s hmotnostni detekci. Vysledky budou
konfrontovany s legislativnimi limity definovanymi v evropské legislativé a soucasné bude
diskutovana proveditelnost a splnitelnost predmétné legislativy.

Klicovd slova: hasici pénidla, PFAS

Abstract

The Europe-wide trend heads towards an accelerated ban on fluorinated fire extinguishing
foams, i.e. foams containing perfluorinated and polyfluorinated compounds (PFAS). These
foams are going to be replaced by non-fluorinated PFAS-free firefighting foams. This is a global
problem that will affect not only firefighters but also most foam users. The reason for this move
is to protect the health of the public and firefighters and to protect the environment.
The negative properties of many PFAS consist or may consist mainly of their persistence in the
environment, bioaccumulation in nature and organisms, carcinogenicity and toxicity if ingested,
for reproduction and for aquatic organisms. Knowledge of the composition of firefighting foams
is crucial for decision-making in the full implementation and use of fluorine-free foams. This
presentation will summarize the results of the determined PFAS concentrations in a wide range
of firefighting foams that are commonly available on the market by liquid chromatography with
mass detection. The results will be confronted with the legislative limits defined in European
legislation and the feasibility and enforceability of the legislation in question will be discussed.

Key words: extinguishing foams, PFAS
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CBRN & ZACHRANNE SLOZKY — POHLED ZE SPOJENEHO KRALOVSTVI,
ZKUSENOSTI Z REALNYCH CBRN UDALOSTI, NAPR. SKRIPAL &
LITVINENKO

CBRN & EMERGENCY SERVICES — A UK PERSPECTIVE, LESSONS LEARNT
FROM LIVE CBRN INCIDENTS E.G. SKRIPAL & LITVINENKO

Richard Mead?®*

2 Nonwovenn, Bridgwater, Somerset, TA6 4NZ, Somerset, United Kingdom
*Corresponding author: e-mail: Richard.Mead@nonwovenn.com, tel.: +44 7769 075 086

Abstrakt

Prezentace byvalého pfislusnika Metropolitni policie v Londyné, ktery slouzil v rdmci specidlnich
operaci ve specializované jednotce CBRN, kterd pUsobi pod velitelstvim protiteroristickych
operaci. Jednotka CBRN byla zfizena po udalostech s antraxem v USA po 11. zari 2001
a nasledném narlstu piipadl s "bilym praskem" v Londyné. Cinnost jednotky se rychle rozrostla
a nyni zahrnuje i zasahy proti nelegalinim laboratorim vyrabéjicim narkotika nebo podomacku
vyrobené vybusniny, ochranu VIP osob a podporu dalSich specializovanych jednotek v rdmci
Metropolitni policie. V prezentaci zazni témata tykajici se terorismu a nekonvencnich hrozeb
ve Spojeném kralovstvi, véetné znamych pripadd otravy Litvinénka a Skripala, ale i nékolika
dalsich ptikladd skute¢nych CBRN udalosti, véetné stru¢ného pohledu na nasledné souvislosti a
ziskané zkusenosti. Kromé toho budou v prezentaci zminény i ¢innosti specializované CBRN
jednotky véetné uvedeni novych vyzev, taktik a postupd.

Klicova slova: Terorismus v UK, Specializovand CBRN jednotka, otrava Litvinénka, otravy v
Salisbury, kontaminovany heroin

Abstract

Presentation of former Metropolitan Police Officer from London who served within Special
Operations, specifically their Dedicated CBRN Unit sitting with the Counter Terrorism
Command. The CBRN Unit was established following the Anthrax incidents in the USA post 9/11
and the subsequent rise in ‘White Powder’ incidents across London. The role of this Unit
expanded rapidly to include responses to lllicit Laboratories manufacturing both Narcotics and
Home-Made Explosives (HME), VIP Protection, and support to other specialist units within the
Metropolitan Police Service. The presentation would cover topics regarding the terrorism in
the UK and unconventional threats including famous Litvinenko and Scripal cases and few other
examples of CBRN real events as well as brief overview of consequences and lessons learned.
Moreover, the presentation will cover the tasks of dedicated CBRN Unit and new challenges,
tactics and procedures.

Key words: Terrorism in UK, Dedicated CBRN Unit, Litvinenko poisoning, Salisbury poisoning,
contamined heroin
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HODNOCENI VYBRANYCH FILTRACNICH MATERIALU Z HLEDISKA
UCINNOSTI ZACHYTU PRACHOVYCH CASTIC S POUZITIM CITACE
PRACHOVYCH CASTIC TC 8200

EVALUATION OF SELECTED FILTER MATERIALS IN TERMS OF DUST
PARTICLE CAPTURE EFFICIENCY USING THE TC 8200 DUST PARTICLE
COUNTER

Vladimir Obgel®*, Pavel Otfisal®
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b Fakulta télesné kultury, Univerzita Palackého v Olomouci, tiida Miru 117 771 11 Olomouc, CR
*Korespondujici autor. e-mail: vobsel@seznam.cz, tel.: +420 603 209 00

Abstrakt

Cldnek je zaméfen na testovani tif vybranych filtraénich materiald z hlediska G&innosti zachytu
prachovych ¢astic v rozmezi velikosti 0,3 — 10 um s vyuZzitim 6kanalového citace prachovych
Castic TC8200 s definovanym rozsahem kandll od 0,3um do 10um se soucasnym
monitorovanim teploty a vlhkosti. V Uvodni ¢asti jsou vysvétleny mechanismy filtrace,
charakterizovany pouzité filtraéni materidly a poZzadované parametry podle norem. Déle je zde
popsano meéfrici zafizeni a pouzity zplsob méfreni. Kromé méreni plosnych vzorkd byly tyto
materiadly testovany i v podobé rldznych typl sloZencl, véetné popisu jejich konstrukéniho
feSeni. V dalsi ¢asti jsou uvedeny vysledky zmérené tfemi rliznymi metodami a diskutovany
nejen z hlediska pozadovanych parametr( ale i z hlediska kvality materidl( a konstrukcnich
nedostatk(.

Klicovd slova: Filtracni materidly, cdsticovd filtrace, polymerni nanomembrdny, filtracni
sloZence, citac ¢dstic
Abstract

The paper focuses on the testing of three selected filter materials in terms of dust particle
capture efficiency in the size range of 0.3 - 10 um using a 6-channel TC8200 dust particle
counter with a defined channel range from 0.3 pum to 10 um with simultaneous monitoring of
temperature and humidity. The introductory section explains the filtration mechanisms,
characterizes the filter materials used and the required parameters according to the standards.
The measuring equipment and the measurement method used are also described. In addition
to the measurement of flat samples, the materials were also tested in the form of different
types of composites, including a description of their design. In the next section, the results
measured by three different methods are presented and discussed not only in terms of the
required parameters but also in terms of material quality and design flaws.

Key words: Filter materials, particle filtration, polymer nanomembranes, filter media, particle
counter
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MOZNOSTI  MONITOROVANI RADIACNI  SITUACE V REALNYCH
PODMINKACH S VYUZITIM UAV

POSSIBILITIES OF MONITORING A RADIATION SITUATION IN REAL
CONTIDIONS ON THE USE OF UAVS

Bronislav Prokop?*, Daniel SAS?, Marcel Ohera®

2 Ustav ochrany proti zbranim hromadného ni¢eni, Univerzita obrany, Kasarna Dédice, Sidlisté Vita
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*Korespondujici autor. e-mail: bronislav.prokop@unob.cz, tel.: +420 724 224 467

Abstrakt

Prispévek se zabyva moznostmi vyuziti bezpilotnich detekénich systém( (UAV) v oblasti
monitorovani radiacni situace. Bezpilotni detekéni systémy jsou v soucasné dobé pro tyto Ucely
vyuzivany u Hasi¢ského zachranného sboru a Statniho uUstavu radiacni ochrany a jejich vyuziti
se jevi jako perspektivni i v Armadé Ceské republiky pfedevsim v oblasti radiaéniho priizkumu.
Vramci ovéfeni deklarovanych detekénich schopnosti byly tyto systémy vyuzity pro
monitorovani realné radiaéni situace svyuzitim plosné kontaminace radioaktivni latkou
v terénnich podminkach.

Klicova slova: detekcni systém, UAV, radiacni situace, radiacni prizkum

Abstract

The paper deals with the possibilities of using unmanned detection systems (UAV) in order to
monitor a radiation situation. Unmanned detection systems are currently used for these
purposes by the Fire and Rescue Service and the State Institute of Radiation Protection, and
their use appears good prospects in the Army of the Czech Republic, especially for radiation
reconnaissance. In a process of verifiying declared detection capabilities of these systems used
to monitor the real radiation situation with the use of superficial aktivity of a radioactive
substance in field conditions.

Key words: detection system, UAV, radiation situation, radiation reconnaisance
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VALIDITA ODHADU METABOLICKE AKTIVITY POMOCI CHYTRYCH
HODINEK

VALIDITY ~ OF  METABOLIC  ACTIVITY  ESTIMATION  USING
SMARTWATCHES

Barbora Rehak Kopec&kova®*, David Kopecky? Jan Pokorny?, Kamila Lunerova®,
Michal Magin®
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Abstrakt

Metabolickd produkce tepla je stéZzejnim vstupem nejen do termofyziologickych modeld ale
také vypoctl indexd tepelného stresu. Tyto indexy/modely jsou mimo jiné schopny odhadnout
tepelné namahani lidského téla napt. pfi praci v ochranném odévu. S rozvojem techniky se
objevuji sporttestery (chytré hodinky), které jsou schopny neinvazivni metodou odhadovat
hodnotu energetického vydeje. Tato metoda je zaloZena na externé meéfitelnych projevech
télesnych funkci vdzanych na metabolickou aktivitu. Uvedend studie se zabyva validitou
presnosti odhadu metabolické aktivity pomoci sporttesteru fady Garmin Fenix vici nepfimé
kalorimetrii. Pro méreni s 15 probandy muzského pohlavi byla vyhodnocena presnost odhadu
metabolické aktivity u ¢innosti lezeni, administrativni prace a jizda na kole s regulovanym
mechanickym odporem 100 a 150 W. Pfesnost predikce metabolické aktivity byla vyhodnocena
pomoci MAPE, jejiz hodnota se pro ¢innosti o stfedni aktivité pohybovala do 10 %.

Klicovd slova: nepiimd kalorimetrie, sporttester, Oxycon Mobile, Garmin Fenix 6X Pro, odhad
metabolické aktivity

Abstract

The value of metabolic heat production is a key input not only to thermophysiological models
but also to heat stress index calculations. These indices/models can be used to estimate the
thermal stress of the human body, e.g. when working in protective clothing. With the dynamic
development of technology, sporttesters (smartwatches) can estimate the value of energy
expenditure by a non-invasive method. This method is based on externally measurable
manifestations of body functions related to metabolic activity. This study investigates the
validity of the accuracy of metabolic activity estimation using the sporttester Garmin Fenix
against indirect calorimetry. The accuracy of the metabolic activity estimation was evaluated
for the activities of lying down, administrative work, cycling with controlled mechanical
resistance of 100 and 150 W for measurements on 15 male subjects. The accuracy of metabolic
activity prediction was assessed using the MAPE, with values within 10 % for moderate activity.

Key words: indirect calorimetry, sporttester, Oxycon Mobile, Garmin Fenix 6X Pro, estimation of
metabolic rate
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OCHRANA OSOB A OKOLNIHO PROSTREDI PRED NEBEZPECIM CBRN
AGENS S DURAZEM NA SPECIFIKUM SLOZEK R A N

PROTECTION OF PERSONS AND THE ENVIRONMENT AGAINST THE
DANGER OF CBRN AGENTS WITH AN EMPHASIS ON THE SPECIFICITY OF
RAND N COMPONENTS

Jozef Sabol®*, Lubomir Polivka?®, Jan Nejedly?

2 Policejni akademie Ceské republiky v Praze, Lhoteckd 559/7, 143 00 Praha 4, Ceska republika
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Abstrakt

Ochrana pred CBRN agens je jednou z hlavnich priorit bezpecnosti obyvatelstva a kritické
infrastruktury statu. Zajisténi komplexni ochrany zahrnuje analyzu rlznych CBRN hrozeb,
véetné zranitelnosti, strategie reakce, komunikace rizika, a v neposledni fadé pravni aspekty a
ekonomické faktory. Referdt poddva prehled nékterych dudlezZitych pristupd k ochrané proti
specifickym nebezpec¢nym CBRN latkam se zvlastnim zamérenim na jejich radiologické (R) a
jaderné (N) komponenty. ZdUraznuje vyznamné rozdily ve vlastnostech, chovani, monitorovani
a zdravotnich dopadech mezi chemickymi (C) a biologickymi (B) materidly na jedné strané a
latkami kategorie R a N latky na strané druhé. Kromé toho prispévek pojedndvd o nékterych
klicovych opatfenich souvisejicich s dodrzovanim narodni legislativy a mezinarodnich
standard(. Jsou zminény i nékteré nekonsistence, které se Casto objevuji v tisku a obcas
dokonce i ve védecké literature.

Klicovd slova: CBRN, riziko, komunikace, obyvatelstvo, dezinformace, terorismus

Abstract

Securing against CBRN agents is one of the main priorities for safeguarding the nation’s critical
infrastructure. Ensuring comprehensive protection involves analysing various facets of CBRN
threats, such as their vulnerabilities, response strategies, risk communication, as well as legal
considerations, and economic factors. The paper presents an overview of diverse approaches
to protection against specific dangerous CBRN substances, focusing on their radiological (R) and
nuclear (N) components. It underscores significant property disparities, behaviour, monitoring,
and health impacts between chemical (C) and biological (B) materials and R and N agents. In
addition, it discusses some key aspects pertinent to compliance with national regulations and
international standards. It also mentions some inconsistencies that occasionally appear in the
press and even in scientific literature.

Keywords: CBRN, risk, communication, population, disinformation, terrorism
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SOUCASNE  MOZNOSTI APLIKACE BEZPILOTNICH PROSTREDKU
K MONITOROVANI CBRN

CURRENT POSSIBILITIES OF APPLICATION OF UNMANNED AERIAL
VEHICLES FOR CBRN MONITORING

Jozef Sabol®**, Karel Malinovsky?®, Lubomir Polivka®
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Abstrakt

Bezpilotni |étajici prostredky (UAV), béZzné znamé jako drony, se v posledni dobé stavaji stale
dalezitgjsimi v rdznych oblastech, véetné jejich pouZiti pfi teroristickych a vojenskych Utocich
ale také k dalkovému i lokalniho monitorovani nebezpecnych latek véetné CBRN (chemickych,
biologickych, radiologickych, jadernych). Toto se vyrazné promita i do vyhodnocovani situace v
kontaminovaném ¢i nepfistupném prostiedi béhem mimoradnych udalosti a krizovych situaci.
Ukazuje se, Zze pomoci specidlnich senzorl, kamer a softwaru mohou UAV poskytnout velmi
dllezité udaje o zamoreni vzduchu a povrchu terénu, pfipadné i vody, CBRN latkami. Tato
schopnost je zasadni pro zajisténi bezpecnosti osob a snizeni dopadu nebezpecnych CBRN latek
na lidi, zvirata a Zivotni prostfedi. Kromé sledovani a identifikace CBRN latek, mohou drony také
sbirat vzorky specifickych material( ze vzduchu a z nedostupnych mist a prenaset je k dalsi
analyze do laboratofe mimo nebezpecnou zénu. Funkce dron( se postupné rozviji, pficemz se
stdle vice vyuziva i potencidlu umélé inteligence (Al), jejiz vsechny negativni disledky Ize dnes
jen téZko odhadnout. V posledni dobé se drony intenzivné vyuZivaji také ve vojenskych
operacich na Ukrajiné.

Klicova slova: UAV, monitorovdni, CBRN, kontaminace, komunikace, odbér vzorki

Abstract

Unmanned aerial vehicles (UAVs), commonly known as drones, have recently become
increasingly important in various fields, including their use in terrorist and military attacks but
also for remote and local monitoring of dangerous substances, including CBRN (chemical,
biological, radiological, and nuclear). This is also significantly reflected in the evaluation of the
situation in a contaminated or inaccessible environment during extraordinary and crisis events.
It turns out that with the help of special sensors, cameras and software, UAVs can provide very
important data about the contamination of the air and the surface of the terrain, possibly even
water, with CBRN substances. This capability is essential to ensure people's safety and reduce
the impact of hazardous CBRN substances on people, animals and the environment. In addition
to tracking and identifying CBRN substances, drones can also collect samples of specific
materials from the air and inaccessible places and transfer them to a laboratory outside the
danger zone for further analysis. The function of drones is gradually developing, while the
potential of artificial intelligence (Al) is increasingly being used, the negative impact of which is
difficult to estimate today. Recently, drones have also been intensively used in military
operations in Ukraine.

Key words: UAV, monitoring, CBRN, contamination, communication, sample collection.
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VYUZITI  RAMANOVY  MIKROSPEKTROSKOPIE K IDENTIFIKACI
MIKROORGANISMU

THE APPLICATION OF RAMAN MICROSPECTROSCOPY FOR THE
IDENTIFICATION OF MICROORGANISMS

Ota Samek?®*, Jan Jezek?
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Abstrakt

Rychld a reprodukovatelnd kvalitativni/kvantitativni analyza rlGznych vzorkd je Zadouci
v lékarskych, potravinarskych a biotechnologickych aplikacich. BEhem poslednich zhruba 15 let
se Ramanova spektroskopie osvédcila jako metoda pro identifikaci riznych mikroorganism
(bakterii, kvasinek a fas). Vzorek neni nutné pripravovat pro analyzu pomoci rozpoustédel,
technika je bez nutnosti znaceni bunék a s minimalni interferenci vody. Z téchto dlvodu je
Ramanova spektroskopie uzndvanou analytickou technikou a ma extrémné konkurencni
postaveni pokud je vyZzadovana in-situ, bezkontaktni, neinvazivni a rychla analyza — napfiklad
rychld detekce bakterii a on-line méfeni v biotechnologickych procesech. Pfedndska pojednava
o aplikacich Ramanovy spektroskopie v mikrobiologickych aplikacich a pokrocilym vyvojem
experimentalni aparatury.

Klicovd slova: Ramanova spektroskopie, mikroorganismy, vyvoj experimentdlini aparatury

Abstract

Rapid and reproducible qualitative/quantitative analysis of different substances is a main goal
in medical, food and biotechnological applications. During the last 15 years or so, Raman
spectroscopy has gained a wider acceptance as a method for identification of different
microorganisms (bacteria, yeast and algae). The sample does not have to be prepared for
analysis using solvents, the technique is label free and with minimal interference from water.
Thus, the techniqgue of Raman spectroscopy is now a well recognized analytical technique and
has an extremely competitive position if in-situ, contactless, noninvasive, and fast analysis is
required, such as fast detection of bacteria and on-line measurements in biotechnological
processes. Here we report on different applications of Raman spectroscopy in microbiology and
advanced instrumental development.

Key words: Raman spectroscopy, microorganisms, instrumental development
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VYCVIK JEDNOTEK HZS CR S OTEVRENYMI ZDROJI IONIZUJICIHO ZARENI

TRAINING OF FRS CR UNITS WITH OPEN SOURCES OF IONIZING
RADIATION
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Abstrakt

P¥ispévek popisuje historicky prvni vycvik jednotek pozarni ochrany HZS CR v prostiedi redlné
kontaminace otevfenymi zdroji ionizujiciho zafeni. Vycvik probihal ve spolupraci s Armadou CR
ve vycvikovém a zkuSebnim polygonu Institutu ochrany obyvatelstva a jako kontaminant byl
pouZit radionuklid s kratkym polo¢asem premény In-111. Pfisludnici HZS CR méli k dispozici 5
dni, b&hem nich? se zde vystfidali zastupci viech HZS krajd a Zachrannych GtvarG HZS CR.
Celkem se zde v rdznych rolich vystfidalo vice nez 100 hasicl, ktefi si vyzkouseli jak praci
v prostfedi s redlnou RA kontaminaci, tak i naslednou dozimetrickou kontrolu a dekontaminaci
hasicll opoustéjicich kontaminovanou oblast, kterd je nezbytnou soucdsti u téchto typu
udalosti.

Klicovd slova: redind radioaktivni kontaminace, In-111, vycvik HZS CR, dekontaminace
Abstract

The contribution describes the first training of firefighter units of the Fire and Rescue Service
of the Czech Republic (FRS CR) in an environment of real contamination by open sources of
ionizing radiation. The training was prepared in close cooperation with the Army of the Czech
Republic. The training was held in a training and testing polygon of the Population Protection
Institute, and the radionuclide with a short half-life of In-111 was used as the contaminant.
Members of the FRS CR had 5 days at their disposal, during which representatives of firefighters
from all Czech regions and from Rescue units of the FRS CR took turns here. In total, more than
100 firefighters took turns in various roles here. Some teams trained movement and worked in
an environment with real RA contamination. Other teams were responsible for the subsequent
dosimetric control and decontamination of firefighters leaving the hot zone, which is a
necessary part of these types of events.

Key words: real radiological contamination, In-111, training, Fire Rescue Service of the Czech
Republic

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 25.-26. 9. 2024
ISBN 978-80-909301-1-7 m33m



HAZMAT PROTECT 2024
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Abstrakt

V CBRN kontaminovanych prostfedich se zasahujici osoby neobejdou bez ochrannych
prostredkl. Je nezbytné chranit jak dychaci organy, tak povrch téla. Spolehliva a Ucinna ochrana
se vyzaduje zabezpeleni dostate¢ného mnozstvi Cistého vzduchu, jehoZ mnozstvi je zavislé na
pracovné-tepelné a psychické zatézi, ktera je v rizikovém prostredi vyznamna a ovliviiuje délku
a spolehlivost vykondvané cinnosti. V pfipadé dychani je to zajisténi potfebného mnozstvi
kysliku pfi pratocich vzduchu od 30 do 100 I/min a ventilace povrchu téla nezbytné pro odvedeni
prebytecného metabolického tepla Ucinnym odparovanim potu. Ochlazovaci efekt je zavisly
predevsim na odpareni z povrchu téla (1 g odparfeného potu odvede az 2500 J tepla), protoze
tvofi nejvyznamnéjsi a casto jediny zplsob ochlazovani organismu zejména v odévech
izolacniho typu. V prispévku budou prezentovany pozadavky na ochrannou ucinnost pro
pramyslové skodliviny i BCHL, energetické naro¢nosti jednotlivych ¢innosti a priklad vypoctu pro
maly bezpecnostni ochranny filtr a velkou filtro-ventila¢ni jednotku.

Klicovd slova: CBRN, BCHL, ochranny odév, ochranny filtr, filtro-ventilacni jednotka
Abstract

In CBRN contaminated environments, responders cannot operate without protective
equipment. It is essential to protect both respiratory organs and body surface. Reliable and
effective protection requires the provision of sufficient clean air, the amount of which depends
on the occupational, thermal and psychological load, which is significant in a hazardous
environment and affects the duration and reliability of the activity performed. In the case of
respiration, it is the provision of the necessary amount of oxygen at airflows of 30 to 100 |/min
and the ventilation of the body surface necessary to dissipate excess metabolic heat by effective
evaporation of sweat. The cooling effect is mainly dependent on the evaporation of the required
sweat from the body surface (1 g of evaporated sweat removes up to 2500 J of heat), as it is the
most important and often the only way of cooling the body, especially in insulating type
clothing. The contribution presents the protective efficiency requirements for industrial
pollutants and CWAs, the energy requirements for individual activities and an example
calculation for a small safety protection filter and a large filter-ventilation unit.

Key words: CBRN, protective clothing, protective filter, filter-ventilation unit, CWA
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Abstrakt

Vysokoucinna kapalinova chromatografie (HPLC) byla dlouhou dobu doménou robustnich a
objemnych stacionarnich pfistrojd provozovanych vyhradné v laboratofich. Soucasné
technologie (mikrocCipy, baterie, LED diody) jiz dosahly Urovné umozniujici vznik nové kategorie
pristrojl — prenosnych HPLC pouZzitelnych i v mobilnich laboratofich, coz mize byt pfinosem pfi
véasném Fesenf situaci spojenych s rizikem vyskytu nebezpeénych latek. Na UIACH AV CR ve
spolupraci se SUJCHBO, v. v. i. byl vyvinut vlastni koncept pienosného HPLC s UV/Vis a
fluorescencnim detektorem. Funkéni vzorek byl testovan pro stanoveni vybranych mykotoxind,
vybusnin, simulantl BCHL, PAHU a drog, na dalSich aplikacich se pracuje. Sou¢asna spoluprace
s firmou INGOS s. r. 0. ma za cil dovést tento koncept do komercné dostupné podoby.
Pfednaska bude zahrnovat popis vlastnosti a moznosti prenosného HPLC, vybranych aplikaci a
vyhled na moZné rozsifeni o RamanUyv detektor pro identifikaci separovanych latek.

Kli¢ova slova: prenosny HPLC s UV/Vis a FLD, detekce mykotoxind, vybusnin, simulanti BCHL
Abstract

High performance liquid chromatography (HPLC) has long been the domain of robust and bulky
stationary instruments operated exclusively in laboratories. However, current technologies
(microchips, batteries, LEDs) have already reached a level that allows the development of a new
category of instruments — portable HPLC usable in mobile laboratories also, which may be
beneficial in timely dealing with situations involving the risk of presence of hazardous
substances. The Institute of Analytical Chemistry of the CAS and the State Institute for NBC
Protection have developed their own concept of portable HPLC with UV/Vis + fluorescence
detector. The resulting functional sample was tested for the determination of mycotoxins,
explosives, CWA simulants, PAHs and drugs, optimalization of other applications are ongoing.
The current collaboration with INGOS s.r.o., aims to bring this concept to a commercially
available form. The presentation will include a description of the properties and capabilities of
the concept and selected applications as well as the outlook of complementary Raman
spectrometer for enhanced identification of separated substances.

Key words: portable HPLC with UV/Vis and FLD, detection of mycotoxins, explosives, CWA
simulants
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Abstrakt

V mnoha uplynulych letech se pfi nakladani s nebezpecnymi latkami pouZzivaly jako prostfedky
pro snizeni nebezpecnosti téchto latek adsorpcni materidly. Existuji vSak dalsi vysoce porézni
materialy, které Ize vyuZit jako vynikajici adsorbenty. Jiz od starovéku se jako zakladni zpUsob
staticky vyuzivalo pro své adsorpcni vlastnosti aktivni uhli. V poslednich letech se okruh
poréznich materidlll dramaticky rozsifil, do popredi zajmu v této oblasti patfi zeolity, COFy
(covalent organic frameworks), MOFy (metal-organic frameworks), PIMy (polymers of intrinsic
micriporous), oxid kfemicity. Tyto materidly nabizi jedinecné upravitelné vlastnosti a podstatné
skupinu struktur pro zadrzovani Siroké Skaly nebezpecnych chemickych latek a snizovani jejich
rizikového pasobeni.

Key words: Metal-Organic Frameworks, MOF, porézni materidly, adsorpce

Abstract

For as long as there has been a history of hazardous substances there has been a history of
using adsorbant materials to mitigate their hazards. The inherent porosity of some materials
lend themselves as excellent adsorbants in this fashion. For centuries the state of the art has
remained essentially static, activated carbon; the adsorptive properties of which have been
used since antiquity. In recent years the field of porous materials has expanded dramatically,
areas of study including zeolites, COFs, MOFs, PIMs, silicas; offering uniquely tailorable
properties and substantially increasing the capabilities offered. Within this field, MOFs (Metal-
Organic Frameworks) have emerged as a broad and promising class of materials to the
containment and threat mitigation of a wide range of chemical agents.

Key words: Metal-Organic Frameworks, Porous Materials, Adsorption
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CHALLENGES IN THE FIELD OF SIMULATION CONTAMINANTS OF
INTEREST AND THEIR CONTRIBUTION WITHIN THE TRAINING OF
CHEMICAL SPECIALISTS OF THE CZECH ARMY
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Abstrakt

Cldnek se zabyvad moznostmi vyuZiti simulace zajmovych kontaminantd pfi vycviku specialistd
chemického vojska ACR za Ucelem zefektivnéni vycviku. Ve své prvni ¢asti popisuje soucasny
stav vycviku jednotek chemického vojska ACR za vyuZiti redlnych simulant(l toxickych
chemickych latek s cilem provéreni funkénosti a odezvy detekénich pristrojd vozidel LOV-CBRN
a tym0 SIBCRA. V druhé ¢asti pak analyzuje omezeni pfi jejich pouZiti pfi praktickém vycviku.
V posledni ¢asti navrhuje mozné sméry vyvoje a vyuziti simulaci zajmovych kontaminant( pro
zefektivnéni vycviku.

Klicovd slova: simulanty, detekce, vycvik, chemické vojsko ACR, LOV-CBRN, SIBCRA

Abstract

The article explores the possibilities of using the simulation of specific contaminants in the
training of specialists in the Chemical Corps of the Army of the Czech Republic (ACR) to enhance
the effectiveness of the training. In its first part, it describes the current state of training for the
Chemical Corps units of the ACR using real simulants of toxic chemical substances to test the
functionality and response of detection devices on LOV-CBRN vehicles and SIBCRA teams. The
second part analyzes the limitations of their use in practical training. The final part proposes
possible directions for the development and use of contaminant simulations to improve the
training efficiency.

Key words: simulants, detection, training, chemical army of the ACR, LOV-CBRN, SIBCRA
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Abstrakt

Prispévek je vénovan problematice ochrany zasahujicich hasic pred zplodinami hoteni. Hasici
jsou pfi zasazich vystaveni plsobeni fady toxickych latek a dalSich skodlivych vlivd, coz se mize
¢asem projevit na jejich zdravotnim stavu. Mezi nejrizikovéjsi faktory patfi expozice znamym
nebo potencidlnim karcinogenlim, které jsou soucasti zplodin horeni, predstavujici riziko
zvyseného vyskytu nadorovych onemocnéni. V prvni &asti pfispévku je popsana ucinnost
strukturnich hasi¢skych odévi a jednotlivych konstrukénich vrstev proti pronikani modelovych
latek simulujicich zplodiny hofeni za laboratornich podminek. V druhé ¢asti jsou popsany
vysledky praktickych experimentl v podminkach redlnych zdsahl pfi haseni interiérovych
pozarl. Vysledky shrnuji a hodnoti miru expozice pfi zasahu z pohledu sloZzeni zplodin horeni,
kontaminace zasahového odévu a pronikani vybranych latek do pododévniho prostoru.

Klicovd slova: ochrana hasicu, zplodiny hofeni, karcinogeny, penetrace, permeace, kontaminace
Abstract

The contribution is focused on the protection of firefighters from combustion products.
Firefighters are exposed to a number of toxic substances and other harmful factors, which may
sooner or later affect their health. Among the most risky factors is exposure to known or
potential carcinogens that are part of combustion products, posing a risk of increased cancer
incidence in firefighters. The first part of this contribution describes the effectiveness of
structural firefighter garments and their individual construction layers against penetration
and/or permeation of model substances simulating combustion products under laboratory
conditions. In the second part, the results of practical experiments under conditions of real
response to interior fires are described. The results are summarized and the exposure level
during firefighting is evaluated in terms of the composition of combustion products,
contamination of the firefighter clothing and penetration and/or permeation of selected
substances into the undergarment space.

Key words: firefighter protection, combustion products, cancerogenes, penetration,
permeation, contamination
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Abstrakt

Dekontaminacni technologie CaviPlasma je zaloZena na vyuziti pokrocilych oxidacnich procesu.
Za pomoci elektrického vyboje generuje v kapaliné vysoce biocidni a rozkladné prostfedi na bazi
reaktivnich forem kysliku (ROS; -OH, H,0,, Os). Elektricky vyboj je buzen v kavitaénim mraku
rychle proudici kapaliny. To umoZiiuje technologicky snadné buzeni vyboje ve velkém objemu
a efektivni transport aktivnich ¢astic rozhranim plyn-kapalina. Budou predstaveny kli¢ové
parametry CaviPlasma jednotky, kdy optimalizace geometrie kavitaéniho mraku a elektrod
umoznila u laboratorni jednotky zvyseni rychlosti produkce H,0, vice nez 6x (~18 g/h), pfi
zachovani vysoké energetické vytéznosti (> 9 g/kWh) i rychlosti Upravy 1-2 m3/h. Vyvoj
technologie CaviPlasma nadale pokracuje smérem ke konstrukci kompaktni dekontaminacni
jednotky s aplika¢né relevantnimi parametry.

Klicovd slova: dekontaminace, voda, pokrocilé oxidacni procesy, elektricky vyboj, kavitace
Abstract

CaviPlasma decontamination technology utilize the advanced oxidation processes. It generates
a highly biocidal and oxidative environment in the liquid using an electrical discharge forming
reactive oxygen species (ROS; -OH, H20,, O3). The electric discharge is excited in a cavitation
cloud of fast flowing liquid. This allows technologically easy excitation of the discharge in a large
volume and efficient transport of active species through the gas-liquid interface. The key
parameters of CaviPlasma unit will be presented. Optimization of the cavitation cloud and
electrodes geometries of the laboratory unit increased the H,O; production rate by more than
6x (~18 g/h), keeping high energy vield (>9 g/kWh) and treatment flowrate of 1-2 m3/h. The
development of the CaviPlasma technology continues to progress towards the design of
a compact decontamination unit with application-relevant parameters.

Key words: decontamination, water, advanced oxidation processes, electric discharge,
cavitation
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Abstrakt

Identifikace nervové paralytickych latek Ellmanovou metodou, jakozto metodou skupinovou,
nebyla dosud moznd. Jeji modifikaci uZitim sloucenin na bazi bispyridiniovych aldoximd
snaslednou analyzou pomoci neuronovych siti, je moiné pozorovat nékteré
zavislosti, které by pripadné rozliseni mezi jednotlivymi ¢leny skupiny NPL mohli umoZriovat.
Zaroven je mozné pozorovat i dalsi souvislosti, které jsou dany strukturou vybranych sloucenin
oximového typu. PouZity model vyuZzivda hodnoceni trichromatickych hodnot ziskanych reakci
na biosenzoru Detehit a vizualizaci pomoci Toolboxu Image processing softwarového
prostfedku Matlab. Tyto vizualizace byly vyuZity pro trénink neuronové sité, kterd je modelem
k identifikaci nervové paralytickych latek typu G a V.

Klicova slova: acetylcholinesterasa, biochemickd reakce, methoxim, nervové paralytické latky,
neuronoveé sité, trimethoxim

Abstract

The identification of nerve agents by the Ellman method, as a group method, has not been
possible until now. By modifying it by using compounds based on bispyridinium aldoximes
followed by analysis using Neural Networks, it is possible to observe some dependencies, that
could enable the eventual distinction between individual members of the NE group. At the
same time, it is possible to observe otherconnections, which are determined by the structure
of selected oxime-type compounds. The model used uses the evaluation of trichromatic values
obtained by reactions on the biosensor Detehit and visualization using the Toolbox Image
processing software tool Matlab. These visualizations were used to train a neural network,
which is a model for identifying nerve agents of G and V type.

Key words: acetylcholinesterase, biochemical reaction, methoxime, nerve agents, neural
networks, trimethoxime
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Abstrakt

Interakce OFOL s AChE je v nativnim prostiedi vyrazné ovlivilovana pfitomnosti iontl kov(
makrobiogennich prvk{. Tyto ionty mohou pUsobit jako elektrofilni substituent interagujici
s fosforylovym kyslikem, ¢imZ prohlubuji elektronovy deficit na centralnim atomu fosforu NPL.
V rdmci pozorovaného chovani pfi koncentracich vyssich, nez je jejich fyziologicka hladina,
dochazi k regeneraci aktivity enzymu. V nepfitomnosti NPL ve vy$Sich hladindch Mg?* a Ca®*
dochazi k prohloubeniinhibi¢niho Ucinku na AChE. PFivazbé NPL je u fyziologickych koncentraci
iontd synergicky efekt. Ve vyssich koncentracich (20 mM) dochazi nahle k antagonistickému
efektu.

Klicovd slova: organofosforové slouceniny, nervové paralytické ldatky, acetylcholinesterdza,
bivalentni ionty, makrobiogenni prvky

Abstract

The interaction of OFOL with AChE in the native environment is significantly influenced by
the presence of metal ions of macrobiogenic elements. These ions can act as an electrophilic
substituent interacting with the phosphoryl oxygen, thereby deepening the electron deficit
on the central phosphorus atom of NE. As part of the observed behavior at concentrations
higher than their physiological level, enzyme activity is regenerated. In the absence of NE,
at higher levels of Mg2+ and Ca2+, the inhibitory effect on AChE is intensified. There is
a synergistic effect in NPL binding at physiological ion concentrations. At higher concentrations
(20 mM) an antagonistic effect suddenly occurs.

Key words: organophosphorus compounds, nerve agents, acetylcholiesterase, bivalent ions,
macrobiogenic elements
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Abstrakt

Ve studii byl sledovan vliv dvou zakladnich zbarveni (piskova vs navy blue) a vliv materidlové
kompozice hasi¢ského ochranného odévu na prostup tepla ochrannym odévem k télu
uzivatele. Vliv zbarveni byl testovan v tepelné komore LSOEP pomoci systému FlexiGuard
na odévu se stejnou materidlovou kompozici pfi teploté prostredi 45 °C a zapojeni dvou
salavych zdroji energie o vykonu 2000 W ze vzdalenosti 1, 6 m. Analyza ziskanych dat
naznacuje o néco pomalejsi zahtivani osob oblecenych do odévu v piskové barvé, nicméng,
k ziskani statisticky vyznamného vysledku je tfeba provést vyssi pocet experimentd (P=0,0588,
neparovy t-test). Vliv materidlového sloZeni dvou rlznych ochrannych odévd firmy GoodPro
(Shark vs Rex) byl testovan na odpor proti vyparovani a celkovy tepelny odpor pomoci
tepelného manekyna. Statisticky vyrazny rozdil mezi odévy stejné barvy (Navy Blue) nebyl
prokazan.

Klicovd slova: ochranny odév, prostup tepla, FlexiGuard

Abstract

In the study, the effect of two colors (sand vs navy blue) and the effect of the material
composition of the firefighter's protective clothing on the transmission of heat through the
protective clothing to the user's body was monitored. The effect of the two colors was tested
in the LSOEP climatic chamber employing the FlexiGuard system using clothing of the same
material composition at the temperature of 45°C amended by two radiant energy sources with
a power of 2000 W from a distance of 1.6 m. The analysis of the obtained data indicates
a slightly slower heat penetration in case of people dressed into sand-colored clothing,
however, a higher number of experiments would be required to obtain a statistically significant
result (P=0.0588, unpaired t-test). The effect of the material composition of two different
GoodPro protective clothing (Shark vs Rex) was tested on evaporation resistance and overall
thermal resistance using a thermal manikin. A statistically significant difference between
garments of the same color (Navy Blue) was not observed.

Key words: protective suit, heat penetration, FlexiGuard
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Abstrakt

5-(2-aminoethyl)dithio-2-nitrobenzodt se jevi jako alternativa Ellmanova Cinidla pro
kolorimetrickou detekci inhibitor( cholinesterdz z rad organofosfatl i karbamatd. Jeho
prednosti je nejen vysokd odolnost vici alkalickému prostredi, ale také vysoka termo-oxidacni
stabilita. Pfispévek uvadi zakladni vysledky laboratorniho testovani stability indika¢niho roztoku
tohoto Cinidla a substratu pro enzymatické biochemické reakce, které jsou standardné pfi
detekci inhibitord cholinesterdz vyuzivané. Stabilita roztoku byla testovana pri 60 °C po dobu
150 dnU. V pribéhu tepelného namahani byla ovérovana intenzita zabarveni slepého pokusu
a funkénost pfi inhibici enzymu roztokem 100 mg/l neostigminu. Ke studiu bylo pouZito
tristimulus kolorimetrie. Bylo prokazano, Zze funkénost roztoku pfi tepelném namahani byla
zcela nezménéna po dobu 30 dnll a po 90 dnech byla stale uspokojiva.

Klicovd slova: inhibitory cholinesterdz, organofosfaty, 5-(2-aminoethyl)dithio-2-nitrobenzodt,
Ellmanovo cinidlo, termo-oxidacni stabilita, tristimulus kolorimetrie

Abstract

5-(2-aminoethyl)dithio-2-nitrobenzoate appears to be an alternative to Ellman's reagent for the

colorimetric detection of organophosphate and carbamate cholinesterase inhibitors. Its
advantage is not only high resistance to alkaline environment, but also high thermo-oxidative
stability. In this study, we tested the stability of the indicator solution of this reagent and the
substrate for enzymatic biochemical reactions, which are standardly used in the detection of

cholinesterase inhibitors. The stability of the solution was tested at 60 °C for 150 days. During
the heat stress, the intensity of the blank color and the functionality of the enzyme inhibition

with a solution of 100 mg/L neostigmine were verified. Tristimulus colorimetry was used for

the study. It was shown that under thermal stress the functionality of the solution was
completely unchanged for 30 days and after 90 days was still satisfactory.

Key words: cholinesterase inhibitors, = organophosphate,  5-(2-aminoethyl)dithio-2-
nitrobenzoate, Ellman’s reagent, thermo-oxidative stability, Tristimulus colorimetry
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FIREFIGHTER GARMENTS AGAINST PENETRATION OF COMBUSTION
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Abstrakt

Prispévek je vénovan problematice ochrany zasahujicich hasi¢li pred zplodinami hofeni a
shrnuje experimentalni poznatky z testovani ochrannych vlastnosti jednotlivych konstrukénich
materidld hasi¢skych zdsahovych odévd, jejich kompletd a vybranych doplikd proti pronikani
zplodin hofeni ve formé par a aerosoll. Prezentované vysledky zahrnuji testy s modelovymi
latkami a také vysledky plsobeni a pronikani zplodin horeni pfi redlném zdsahu. Soucdasti
prispévku budou rovnéz ndvrhy feseni pro zlepseni ochrannych vlastnosti zasahovych odévl a
komponent a porovnani jejich vyhod oproti souc¢asnému stavu.

Klicovd slova: zplodiny hofeni, kontaminace, ochrana

Abstract

The contribution is focused on the protection of firefighters against combustion products and
summarizes experimental results from testing of protective properties of construction materials
of structural firefighter suits and selected accessories against penetration/permeation of
combustion products in the form of vapours and aerosols. The presented results include tests
with model substances as well as results of the interaction and penetration/permeation of
combustion products during a real fire. The contribution will also include suggestions for
solutions to improve the protective properties of the firefighter suits and components and a
comparison of their advantages over the current state of the art.

Key words: combustion products, contamination, protection
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USE  OF  CARBOXYLESTERASE FOR  THE  DETERMINATION
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Abstrakt

Pro rychlé a orientaCni stanoveni organofosforovych latek se bézné vyuziva inhibicni
cholinesterazové reakce. Vystupem tohoto stanoveni je informace, zda v testovaném
vzorku je obsazeno vyznamné mnozstvi latek, které blokuji cholinesterazovou reakci, ale jiz
ziskana informace neposkytuje dalsi upresnéni, zda se jedna o organofosforové slouceniny,
karbamaty nebo jiné zZivocisné popripadé rostlinné latky zpUsobujicich inhibici enzymu.
Pokud bychom chtéli informaci rozsifit o vyse uvedenou specifikaci analyzované latky, je
nutné do analytického systému vlozit rekognicni element, ktery nam pom(ze selektovat
cilovy analyt. V tomto pripadé jako selektivni prvek slouzi jaterni karboxylesteraza ze Sus
Scrofa. V ramci uvedené prace je studovan mechanismus Gcinku organofosforovych latek
na vyse uvedeny enzym, s ohledem na naslednou detekci pfitomnosti OP latek pomoci
acetylcholinesterazové reakce.

Klicovd slova: organofosfdty, selektivni detekce, jaterni karboxylesterdza
Abstract

For the rapid and indicative determination of organophosphorus compounds, the inhibitory
cholinesterase reaction is commonly used. The output of this assay is information on whether
the test sample contains a significant amount of substances that block the cholinesterase
reaction, but the information obtained does not provide further clarification as to whether
these are organophosphorus compounds, carbamates or other animal or plant substances
causing inhibition of the enzyme. If we would like to extend the information with the above
specification of the analyte, it is necessary to insert a recognition element into the analytical
system to help to select the target analyte. In this case, liver carboxylesterase from Sus Scrofa
serves as the selective element. In the framework of the present work, the mechanism of action
of organophosphorus compounds on the above enzyme is studied, with regard to the
subsequent detection of the presence of OP compounds by the acetylcholinesterase reaction.

Key words: organophosphates, selective detection, liver corbpxylesterase
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SEZNAMTE SE: ROBOTICKY PES IBEX

\ejlepsi pfitel slozek integrovaného zachranného s;

Roboticky systém pro bezpecné hodnoceni chemické,
biologické, radiologické, jaderné a vybusné hrozby (CBRNE)

Spot® Enterprise Robot s ramenem od Boston Dynamics, USA
Umozfiuje uzivatelim vzdalené vstupovat do rizikovych prosttedi, chtzi po
schodech, zaznamenavat snimky a sbirat informace o prazkumu
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nebo odnést nebezpecné predméty do bezpedi

Senzory a komunikace
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latek, véetné fentanylu a jeho derivatd, na vzdalenost az 2 m
Soucasné sleduje obsah plyn( i mnoZstvi radioaktivity
MPU-5 radio pak umoziiuje komunikaci mezi operdtorem a robotem
z bezpecné vzdalenosti
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RMI, s.r.o.
Horka 221
533 41 Lazné Bohdanec

T tel. 466 921 885, 466 921 404
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pro detekci a identifikaci CBRNe hrozeb na Evropském trhu.
Plyny, aerosoly, kapalné a pevné latky, BCHL, TIC, drogy, vybusniny
Chemicka analyza (detekce, identifikace, kvantifikace)
Radiaéni analyza (ruéni, ,back pack“ a stacionarni detektory)
Biologické hrozby (odbér, detekce a identifikace)

RMI CBRNe Detection Technology Toolbox

Gas/Vapor

TRACE Vapor / Particulate

Bulk (Solid & Liauid)

Elemental
Composition




OKAMZITA A SPOLEHLIVA
IDENTIFIKACE DROG
A JEJICH PREKURZORU

Progeny

Novy Raman spektrometr Progeny CQL
s laserem 1064 nm eliminujicim fluorescenci

OkamzZité a spolehlivé identifikace diky laseru

1064 nm - pfistroj spolehlivé méri Maximize
i degradované CWA, TIC, narkotika, . Zi";f;"i'd Raman
prekurzory - Progeny CQL mé& nejSirs ' anaf;;,:rea‘

knihovnu na trhu a vyrobce vydava _ NovichsE
pravidelné updaty. V knihovné je pFes :' ‘ [A-232]

13 000 validovanych latek a pFistroj ' 2387496.04.8
umi tyto latky poznat i ve smési Cwa &
Armédni odolnost pFistroje dle MIL-810-G -

v plném rozsahu _ Rigaku
Snadné moZnost sdileni uZivatelskych knihoven | '

Automaticka identifikace drog i ve smésich latek

a pouliénich vzorcich

MoZnost méreni pFes transparentni obaly

Vestavéna kamera pro fotodokumentaci vzorkd a mista nalezu

Pristroj ma unikatni funkci 4C, kterd automaticky upozorriuje obsluhu na mozné rizika na zékladé’ .
JiZ namérenych latek v urcitém ¢asovém okné “Informace na www.bas.cz/CaL

Backscatter zobrazovac NightHawk 140 [nyni i ve verzi 160)

rucni rentgenovy zobrazovac pro dohledavani drog, vybusnin a organickych latek

Je to ideédini nastroj pro okamzité dohledani drog bez potieby rozebirani predmétu

= Informace na www.bas.cz/HBI

——— Rucni Backscatter zobrazovac umi zobrazit skryté predméty (drogy] i za plechem aZ 11 mm tlustym

Rudice s.r.o.

Pro vice informaci kontaktujte distributora pro CR a SR: BAS Rudice s.ro.
tel: +420 541126 090 | www.spektrometry.cz | email: bas@bas.cz



CBRN FILTRO-VENTILACE MG250S-1

Schéma umisténi

Pristroj pro kolektivni ochranu osob proti chemickému, biologickému

a radioaktivnimu prachu

Pouziti: NAKLADNI AUTOMOBILY, AMBULANCE, JIP, BIO-BOX, STANY, MOBILNI LABORATORE, KONTEJNERY, LODE

Vysoky vykon filtrace (0,0003 mm = 0,3 ym); CBRN a HEPA filt: 99,998 %
chemické, radioaktivni a bakteriologické Castice, prachové Castice (alergeny, pyly, organickd rozpoustédia,
kyselé pary a plyny, zasadité pary a plyny, formaldehydové pary, pary rtuti, jedovaté plyny, atd.)

TECHNICKE PARAMETRY MG250S-1
Vzduchovy vykon - 1isi se dle filtru max. 250 m3/ hod
Funkce dle typu zastavby a umisténi

(pretlak, podtlak, vnéjsi cirkulace, vnitfni cirkulace) 650 Pa

Napajeci zdroj 230V /50 Hz;
Pfikon 848 W,

Proud 3,85 A

Hmotnost 45 kg

Akusticky vykon 45 dB (A)

Rozméry (v-$-h) 680 x 395 x 335 mm
e UV-C lampa dle pozadavku

o Opticka kontrola Ano

o Zvukova signalizace Ano

e Zalozni zdroj UPS dle pozadavku

Moznost ovladani ze vzdaleného mista, moznost dopinéni o prvky pro chranéné prostory —
vstupy, vystupy, pretlakové klapky, regulacni klapky — vSe s moznosti EMC stinéni — feSeni na miru

Na objednavku: nerezové koncové vyusté s regulaci, nerezové prostupy, nerezové spony, spojky, kolena
a zatky, pretlakové ventily.

Benefity

o (J&innost filtrace 99,998% MPPS o Kryti IP 65 - prachotésnost, vodé odolna

e Nezavislost na centralnim vétracim systému o El.kompatibilita: CSN 32000-6-61

e Signalizace zaneSeni filtru-svételna, zvukova, e Zabezpedeni die MIL STD IEEE 299; NSA 65
analogova e Katalogizace

* Spolehlivost die CSYN 01 105 o NCAGE 1673G

e Mechanicka odolnost CSVN 09 105, kategorie N7 e TP-1673G-01-21

o Klimatick odolnost die CSVN 09 0105

CSN EN 60335-led.3:12+A11:14+A13:18+A1:19+A14:20, CSN EN 55014-led.4:17+A11:20,
CSN EN 61000-3-2ed.5:19, CSN EN 61000-3-3ed.3:14+A1:19, CSN EN 55014-2ed.2:17.

\iyvoj a vroba: POHORELEG s.r.o.,

533 32 Cepi 100, Ceska republika IC: 26009994
Mobil: +420 602 230 994 | Tel: +420 466 971 132
pohorelec@pohorelec.cz | www.pohorelec.cz | Tradice od 1990
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CBRN FILTER-VENTILATING SYSTEM MG250S-I

Schéma umisténi

Device for the COL-PRO protection of people

Usage: VAN VEHICLES, AMBULANCE CARS, ICU, BOXES, SHELTERS, TENTS, MOBILE LABS, CONTAINERS, SHIPS, ETC.

Overpressure
Powerful filtration (0,0003 mm = 0,3 um); CBRN and HEPA filter: 99,998 % <heltored room
Chemical, radioactive, bacteriological contamination, dust particles (allergens, pollens, organic solvents, acid vapours, acid
gases, alkaline vapours and gases, formaldehyde vapours, mercuric vapours, poisonous gases), etc. Iil i
TECHNICAL PARAMETERS MG250S-1 2 W
Air-flow rate — differs acc. to the filter type max. 250 m3/ hour
Function acc. to the type of placement Underpressure
(overpressure, underpressure, external/internal air-circulation) 650 Pa e ——
Power Supply 230V /50 Hz;
El. Input 848 W A P
El. Current 3,85A Nl A
Weight 45 kg m w
Sound level 45 dB (A)
Dimensions (w-h-d) 680 x 395 x 335 mm
e \/isual checking Yes
A Beeper Yes rsohoer::ered the next room
o - )
Back-up power supply UPS acc. requirement Iil ¢ [ Iil i
n ; mi
Remote control or various inputs, outputs, ovepressure valves, regulatory valves, possibility ’
of EMC shielding - acc. to the order . I
internal circulation
To order: stainless steel grids with regulation, stainless steel piping, stainless steel clips, connectors,
elbows, plugs, overpressure valves. steltered room
Features °e
e Filtration efficiency 99,998 MPPS o El. Compatibility CSN 32000-6-61 [ IHI %
e Independence on the central ventilating system o Efficiency shielding MIL-STD IEEE 299, NSA 65 ¢
e Polluted filger signalling — lighting, beeper, analog o NCAGE 1673G
e Reliability CSVN 01 105 e TP-1673G-01-21

e Mechanical resistance CSVN 09 105, category N7
o Climatic resistence CSVN 09 0105
e Shielding IP65 — dustproof, waterproof

Certification: EN 60335-led.3:12+A11:14+A13:18+A1:19+A14:20, EN 55014-led.4:17+A11:20,
EN 61000-3-2ed.5:19, EN 61000-3-3ed.3:14+A1:19, EN 55014-2ed.2:17.

Development, production: POHORELEG Ltd.,

533 32 Cepf 100, Czech Republic,
Mobil: +420 602 230 994 | Phone: +420 466 971 132
pohorelec@pohorelec.cz | www.pohorelec.cz | Tradition since 1990



Dotaznik ucéastnikt konference Hazmat Protect 2024
Platny do 4. 10. 2024

Questionnaire for Hazmat Protect 2024 conference Participants
Valid until 4" October 2024

https://forms.office.com/e/pmpXHqqgsEY
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